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WE'RE LOOKING FOR THE 
best ideas inthe world 


ON BEHALF OF OLDER PEOPLE 


The Ryman Prize is an international 

award aimed at encouraging the best 

and brightest thinkers in the world 
to focus on ways to improve the 
health of older people. 


The world’s ageing population means 

that in some parts of the globe - 
including much of the Western world 

- the population aged 75+ is set to almost 
triple in the next 30 years. 


Older people face not only the acute threat 
of COVID-19, but also the burden of chronic 
diseases including Alzheimers and diabetes. 


At the same time the health of older people 
is one of the most underfunded and poorly 
resourced areas of research. 


To stimulate fresh efforts to tackle the 
problems of old age, we're offering a 
NZ$250,000 (£130,000) annual prize for 
the world’s best discovery, development, 
advance or achievement that enhances 
quality of life for older people. 


The Ryman Prize is awarded each year by 
the Prime Minister of New Zealand. It was 
first awarded in 2015 to Gabi Hollows, 
co-founder of the Hollows Foundation, for 
her tireless work to restore sight for millions 
of older people in the developing world. 


Since then world-leading researchers 
Professor Henry Brodaty, Professor 
Peter St George-Hyslop, Professor 
Takanori Shibata, Dr Michael Fehlings 
and Professor Miia Kivipelto have all 
won the prize for their outstanding work. 


In 2021 Professor Kenneth Rockwood, 

a Canadian geriatrician, academic and 
anti-ageism campaigner whose research 
into frailty has had a huge impact, was 
awarded the prize by the Right Honourable, 
Jacinda Ardern, 
Prime Minister of 


New Zealand. 


If you have a great idea or have achieved something 


remarkable like Kenneth and our six other prize 
winners, we would love to hear from you. 


Entries for the 2022 Ryman Prize close at 5pm 
on Friday, July 15, 2022 (New Zealand time). 


Go to rymanprize.com for more information. 


This week’s issue 


On the 
cover 


38 Are you battling 
brain fog? 

How to identify it, and 
what to do about it 


12 Lunar rising 
NASA plots a return 
to the moon 


News 


14 Medical mystery 
Child hepatitis outbreak 
remains unexplained 


15 Al mathematician 
Software translates proofs 
into code for easier solutions 


20 Good as new 

Liver too damaged for 
use successfully repaired 
and transplanted 


Views 


27 Comment 
Mathematicians must embrace 
Al, says Junaid Mubeen 


28 The columnist 
Chanda Prescod-Weinstein 
on the physics of flight 


30 Aperture 
A photo competition 
celebrating our environment 


32 Letters 
Privilege is more about 
exclusivity than comfort 


34 Culture 
Should you use big data 
to make better decisions? 


Vol 254 No 3390 
Cover image: Adam Nickel 


me we. Wy 


: 


42. Powerful help Hydroelectricity is helping to protect mountain gorillas 


81.5 degrees in danger 
Is the world’s most important 
climate goal slipping away? 


16 Benefits of strong family ties 
22.Cancer-sniffing ants 

12 Earliest domesticated chickens 
36 The new Top Gun 


ANDY ROUSE/NATUREPL.COM 


8 News 
“It doesn’t 


seem like 
humanity 

is making 
the necessary 
changes 

for the 

1.5°C goal” 


Features 


38 Lifting the fog 

Covid-19 has thrust brain fog 
into the limelight, giving us anew 
understanding of the problem 


42. Virunga power 

Green electricity is reducing 
conflict and aiding conservation 
in the heart of Africa 


47 Virtually famous 
What impact do virtual 
influencers have on followers? 


The back pages 


51 The science of cooking 
How to bake bread that keeps 


53 Puzzles 
Try our crossword, quick quiz 
and logic puzzle 


54 Almost the last word 
Why are slides only slippery 
some of the time? 


56 Feedback 
Cockroaches and moon dust: 
the week in weird 


56 Twisteddoodles 


for New Scientist 
Picturing the lighter side of life 


11 June 2022 | New Scientist |1 


Elsewhere 


on New Scientist 


Tour 


The science of whisky: 
Scottish Hebrides 
cruise 


Join us on a whisky lover's dream 
cruise around the islands of Islay 
and Jura in Scotland. You will visit 
traditional and state-of-the-art 
distilleries, and enjoy exclusive 
tours, talks and tastings. Learn 
how whisky is made and explore 
its complexity via a set of sensory 
experiences delivered by Barry 
Smith from the University of 
London's Centre for the Study of 
the Senses. From 4 October for 
eight days. The cost is £1999. 


newscientist.com/tours 


Online event 


Nuclear waste and the 
geological solution 

The UK government has decided 
that higher-activity nuclear waste 
should be disposed of in a deep 
underground facility. This debate 
brought together leading thinkers 
to explore the science involved 
and examine the engineering, 
economic and social challenges 
at play. It also asked how similar 
projects elsewhere are faring. 
Arecording is now available 

to watch for free, on demand. 


newscientist.com/events 


Podcasts 
Weekly 


The team discuss a breakthrough 
in our attempts to create artificial 
life, and find out more about the 
gene-replacement therapies 
transforming the lives of babies 
with severe genetic conditions. 
Plus, they talk about novel solar 
Sails and recent DNA sequencing 
of remains from Pompeii. 


newscientist.com/nspod 
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Artificial life Cells made from scratch are one step closer 
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Cockroach robot 


Arobot inspired by cockroaches 
can traverse complicated terrain 
that includes bumps, pillars and 
clusters of flexible beams. The 
Omni-Roach robot has a rounded 
body, wings that can open and 
close, curved legs and a tail that 
can pitch and yaw. Its developers 
hope it could be used for surveying 
earthquake rubble or perhaps even 
the surface of Mars in the future. 


youtube.com/newscientist 
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Launchpad 


Reporter Leah Crane has been to 
New Mexico to visit SpinLaunch, 
a company that is trying to make 
it cheaper and easier to launch 
Satellites. It wants to do this by 
chucking satellites into space 
using an enormous centrifuge. 
Sign up to Launchpad to find out 
why Leah is now convinced this 
wild idea could actually work. 


newscientist.com/ 
launchpad 
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Essential guide 


Consciousness is the ghost in our 
machine - our feeling of being and 
our relationship with the world. But 
what does it consist of and why do 
we have it? Delve into the ultimate 
mystery of being with the latest 
New Scientist Essential Guide. 


shop.newscientist.com 
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Whether it's sentient trees, space travel or the mysteries of the 
human mind — New Scientist provides the answers to the biggest 
questions surrounding the most fascinating topics. 


Find out for yourself and try 4 weeks for free, 
including unlimited access to all our news and in-depth Scanmeto sign up 
articles in print, in our app and on newscientist.com. 


Sign up today and try 4 weeks for free at ne wscientist.com/18336 
or call: +44 (0) 330 333 9470, quoting 18336 
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step up to the full monthly or annual rate. You can cancel anytime in your trial period and no charges will be made. Other offers available. Once payment has been 
taken, in the unlikely event that you wish to cancel your subscription, we offer a 14-day cooling off period after initial payment is made. Offer ends 6 July 2022. 
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Getting real about 1.5°C 


Only by admitting our failure can we really tackle climate change 


NEGOTIATORS from nearly 200 countries 
are meeting in Bonn, Germany, to discuss 
how to put the world on track for its 
climate change ambitions. Chiefamong 
those is holding global warming to 1.5°C. 

Scientists maintain that the 
temperature target is still achievable, in 
the sense that hitting it wouldn’t require 
breaking the physical laws of science. 

But the 1.5°C goal has long since 
moved beyond these realms, into the 
arena of politics. Here, most climate 
researchers fear to tread. They say their job 
is to lay out the evidence and model 
scenarios estimating the planet’s 
thermostat depending on how policy- 
makers and leaders act. As Katharine 
Hayhoe at Texas Tech University puts it, 
they “stay in their lane”. 

Is this enough, though? Maintaining an 
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objective viewpoint, unsullied by politics, 
is crucial to science, but to suggest that 
there is any reality in which political 
action will come fast enough for the world 
to stay below 1.5°C of warming is as much 
a form of denialism as politicians who 
somehow still claim Earth isn’t warming. 


“A more constructive conversation 


would admit that 1.5°C is 
beyond our grasp” 


To truly aid the public, researchers must 
feel freer to be more outspoken about the 
Herculean assumptions that allow their 
models to show that hitting 1.5°C is still 
possible. And they should speak candidly 
about the real-world signs — global 
emissions are still growing while national 
climate plans are stalling -that mean 
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realistically 1.5°C is out of reach. 

The importance of science in public 
discourse about climate change cannot 
be overstated. Countries’ delegates were 
falling over themselves at COP26 last 
November to point to scientists saying 
that 1.5°C is still possible. Yet the status quo 
of false hope isn’t helping us act quickly. 
Amore constructive conversation would 
admit that 1.5°C is beyond our grasp. That 
can only happen with researchers’ help. 

Such an admission shouldn't justify 
fatalism or inaction. Quite the opposite. 

It should act as a shock that finally spurs 
the technological and behavioural 
changes we need in order to cut emissions 
enough to avoid the far-worse ravages 

of a 2°C world. Being open about our 
failure on 1.5°C could be our best bet for 
successful action on climate change. I 
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Monkeypox unnoticed? 


The virus variant responsible for a worldwide outbreak may have 
been circulating in people for years, reports Michael Le Page 


RATHER than jumping to 
humans from animals recently, 
the monkeypox virus variant 
currently cropping up around the 
world may have been undetected 
in people for years, DNA 
sequencing appears to show. 

“We therefore suggest that 
the pattern we see... means that 
there has been sustained human 
to human transmission since at 
least 2017,” states an initial report 
by Aine O’Toole and Andrew 
Rambaut at the University 
of Edinburgh in the UK. 

Because monkeypox normally 
circulates in animals in some 
African countries and occasionally 
jumps to people there, person-to- 
person spread is more likely to 
have gone unnoticed for years 


on that continent, says Emma 
Hodcroft at the University 
of Bern in Switzerland. 

But sometime this year, the 
virus spread to Europe and 
beyond. As of7 June, monkeypox 
infections have been confirmed 
in more than 1000 people in 
27 countries, including more than 
200 in England. Most cases are 
in men who have sex with men. 

Genome sequencing shows 
that the monkeypox viruses 
responsible for these cases are 
closely related to ones detected in 
asmall number of cases in Israel, 
Nigeria, Singapore and the UK 
between 2017 and 2019. 

There are up to 47 DNA-letter 
changes in the latest viruses 
compared with the earlier cases. 


This is unexpectedly high given 
that the monkeypox virus is 
thought to evolve slowly, by 
around one mutation per year. 
What is striking is that 42 of 
these 47 changes involve the DNA 
letters TT changing to TA, or GA 
to AA. There is a group of human 
enzymes called APOBEC3 that 
help defend against viruses 
by inducing mutations in their 
DNA, and these are the kinds 
of changes they produce. 
“Tf these APOBEC3 edits 
are specifically indicative of 
replication in humans as opposed 
to another host species then 
this would confirm this entire 
clade to be representative of the 
emergence of a human epidemic 
by 2017,” O’Toole and Rambaut 


Tall people have 
a greater risk of 
certain diseases 


Anillustration 
of monkeypox 
virus particles 


stated in a5 June update to 
their report. 

On 3 June, the US Centers for 
Disease Control and Prevention 
reported that three of the 10 
monkeypox viruses sequenced in 
the US differed slightly from the 
others, while still being related to 
the 2017 viruses. These three were 
found in people who had travelled 
to different countries in Africa and 
the Middle East in 2021 or 2022. 

The three cases could be due 
to independent instances ofthe 
virus jumping from some animal 
reservoir into people. However, 
because they also have lots of 
APOBEC3-like mutations, another 
explanation is that monkeypox 
has been spreading quite widely 
in people in Africa since 2017. 

Surprisingly, rather than having 
evolved to be fitter and better at 
spreading in people, the existing 
viruses may be less fit than the 
2017 ones, because they are 
accumulating lots of mutations 
that are probably detrimental. 

While this is reassuring, we 
don’t know they won’t evolve to 
be better at spreading in people 
if'we give them a chance to do so, 
says Hodcroft. “It’s much better 
for us to do what we can to ensure 
we don’t find out the answer to 
that,” she says. “The less a virus 
circulates in a host, the less chance 
it has for that kind of adaption.” 

While the monkeypox cases so 
far may have been mild, this might 
not be true if the monkeypox virus 
starts infecting children or people 
who are immunocompromised, 
says Hodcroft. 

“I don’t think there is any 
reason to panic and I do think this 
is something we can absolutely 
get under control,” she says. “But 
this is something we should take 
seriously. We don’t want to swing 
too far the other way because 
we are really sick of viruses.” 
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News Special report 


Climate change 


Facing up to climate reality 


Our goal of limiting global warming to 1.5°C is no longer realistically possible. Should 
scientists and politicians say as much, and if so, what comes next, asks Adam Vaughan 


FOR almost a year, climate 
scientists have sounded one 
clear message. The world’s totemic 
goal of holding average global 
temperature rises to 1.5°C is still 
technically within our grasp, 
but will slip without a dramatic 
course correction by humanity. 

“Unless there are immediate, 
strong, rapid and large-scale 
reductions in greenhouse gas 
emissions, limiting global 
warming to 1.5°C will be beyond 
reach,” said climate scientist 
Valérie Masson-Delmotte last 
August, launching the first of 
three landmark reports by 
the Intergovernmental Panel 
on Climate Change (IPCC). 

Yet, three months later at 
COP26 in Glasgow, UK, at the 
climax of a pivotal UN summit 
designed to alter the trajectory 
of our emissions, COP26 president 
Alok Sharma admitted that even 
with new commitments, 1.5°C 
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was on “life support”. 

Fast forward to this April and 
Jim Skea at Imperial College 
London, launching the third IPCC 
report, gave a deadline for when 
the pulse might flicker out. If 
countries fail to deliver more 
ambitious emissions reduction 
plans by the next UN summit, 
COP27 in Egypt this November, 
he said: “We may well have to 
conclude 1.5°C is gone.” 

Even a paper published this week 
suggests that the window to1.5°C 
is closing fast. Michelle Dvorak at 
the University of Washington in 
Seattle and her colleagues estimate 
there is already a 42 per cent 
chance that the world will exceed 
the milestone based on historical 
emissions alone. By 2032, across 
eight future emissions scenarios, 
there will be a 66 per cent chance 
we will be committed to exceeding 
1.5°C (Nature Climate Change, 
doi.org/hxss). 
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45% 


Amount emissions must fall 
by 2030 to stay under 1.5°C 


5.4% 


Largest ever annual emissions 
drop, due to the 2020 pandemic 


195 


Number of countries pledged 
to limit warming to 1.5°C 


Earth has already warmed by 
1.1°C since pre-industrial times. 
The IPCC says we are headed 
for about a 3°C rise by 2100, 
although one recent study gives a 
best case of 1.9°C if Glasgow’s 
promises are fully delivered 
globally. Staying under 1.5°C 
means global greenhouse gas 
emissions must fall 43 per cent by 
2030, compared with 2019 levels. 

That is mind-bogglingly steep. 
History offers no precedent that 
comes close. The biggest annual 
emissions drop in modern history 
was 5.4 per cent in 2020, when 
large swathes of the world stopped 
working and travelling during the 
coronavirus pandemic. Emissions 
rose last year and may do so again 
in 2022. What’s more, no country 
has put forward bolder plans than 
it promised at or before COP26. 

In the face of such inconvenient 
truths, has it become untenable to 
Keep saying 1.5°C is possible? And 


Houses in Ilulissat, 
Greenland, near the 
Jakobshavn glacier 


if we do collectively accept that 
the prospects of meeting the goal 
are “dead”, would that paralyse or 
catalyse action on climate change? 
To supply answers, it is worth 
recalling the goal’s origins. 
“The push behind 1.5°C did not 
really come from the science 
community,” says Robert Rohde 
at US non-profit organisation 
Berkeley Earth. Since 1996, 
the broadly accepted goal in 
political spheres was 2°C above 
pre-industrial levels. From around 
2008, small island states argued 
that anything weaker than 1.5°C 
meant oblivion. A growing cast of 
allies agreed. Yet it still surprised 
many people when 195 countries 
signed off on aiming for 1.5°C for 
2015's historic Paris Agreement. 
That political deal led to 
a seismic IPCC report in 2018, 
which starkly spelled out the 
difference in climate impacts 
between a1.5°C fate and the more 
intense heatwaves, flooding and 
human suffering that would 
accompany a 2°C future. In turn, 
1.5°C became the world’s rallying 
cry on climate change, from the 
lips of politicians to the placards 
carried by Extinction Rebellion 
and Fridays for Future campaigners 
on streets across the world. 


Calculating the odds 


Scientists have rushed to catch up 
with this new political aspiration. 
In 2018, there were 53 published 
scenarios that reached 1.5°C with 
little or no overshoot before 
returning to that target (see 
“Overshoot world”, page 10), says 
Skea. By this April, there were 97. 
But because global average 
emissions have kept growing 
instead of falling, the models 
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A Climate Justice 
protest in London on 
6 November 2021 


underpinning those scenarios 
are creaking under the strain. 
The IPCC’s reports only include 
scenarios with a 50 per cent 
chance of staying under 1.5°C, 
compared with a 66 per cent 
chance of meeting 2°C. 

Given how the odds are stacked, 
is it still helpful for scientists to 
maintain that 1.5°C is technically 
possible? “Well, here’s the thing: 
whether we meet 1.5°C or not, is 
not a scientific question. It is a 
political and a policy question,” 
says Katharine Hayhoe at Texas 
Tech University. “We [scientists] 
stay in our lane and say, 
‘technically, looking at the amount 
of carbon in the atmosphere and 
the amount that we are producing 
every year, if we did X and, 
we would still have a Z per cent 
chance of staying below 1.5°C”” 

Alison Ming at the University 
of Cambridge says it is still helpful, 
because a1.5°C world remains 
feasible. “I think it’s worth saying 
that this future is possible,” she 
says. However, she echoes Hayhoe, 
saying that scientists are just 
laying out scenarios rather than 


2100 warming projections 
Expected warming given emissions changes based on pledges and current policies 
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making predictions. Ming says 
the IPCC models everything up 
to the worst-case scenarios, which 
no longer look likely. “I don’t 
really see it as scientists pushing 
1.5°C of warming,” she says. 
Nonetheless, Rohde says some 
researchers are uncomfortable 
with the narrative around 1.5°C 
because they believe it is an 


“Even if 1.5°C works on 


paper, it doesn’t seem like 
humanity is making the 
necessary changes” 


unrealistic target. “It’s not the 
message I tend to emphasise, 
because 1.5°C is very hard,” he says. 
“Even if we have scenarios that 
get there, they involve very radical 
changes of the energy system 
happening very quickly. And 
even if that works on paper, it 
doesn’t seem like humanity is 
making the necessary changes.” 
For now, few public figures, 
scientists included, will concede 
that the temperature target is 
out of reach. But with Skea giving 
November as a deadline, andthe >» 


Warming projected 
by 2100 
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News Special report 


IPCC saying in April that global 
emissions must have peaked 
before 2025 to keep the goal 
alive, at some point this decade, 
society may have to collectively 
admit we have missed the mark. 
What happens then? 


“At some point, you're 
going to have to rip 
the Band-Aid off, and it’s 
better sooner than later” 


The fear is that such an 
admission would lead people to 
“give up” on taking action to curb 
emissions, says Hayhoe. There 
is already some evidence that 
younger people are more fatalistic 
about their ability to make a 
difference on climate change. 
Nick Pidgeon at Cardiff University, 
UK, says one risk, well understood 
in health psychology, is that 
scaring people too much about 
a problem without offering them 
solutions is usually unproductive. 
“There’s a danger that if people 
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think it’s going be really, really 
bad, people may want to avoid 
the problem,” he says. 

Still, failure to be frank about 
1.5°C now could lead to issues later. 
“I don’t think the solution to that 
is pretending it’s not a problem 
for longer, because then you're 
just building in more and more 
emphasis as ifit’s some sort of 
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magic number, and increasing 
the risk of fatalism when we 

pass it [1.5°C],” says Zeke 
Hausfather, a climate researcher 
at the Carbon Brief website. 

“At some point, you're going to 
have to rip the Band-Aid off, and 
it’s better sooner than later,” he 
says. Despite the risks, Pidgeon 
thinks we need a public discourse 


Overshoot world 


Most of the scenarios from 
the Intergovernmental Panel 
on Climate Change (IPCC) for 
how to limit pre-industrial 
warming to 1.5°C involve 
some overshoot. 

The idea is that while 
Earth may go over the 
threshold for a number 
of years, countries could 
remove enough carbon 
dioxide from the 
atmosphere, through 
everything from massive 
amounts of tree-planting to 
as-yet unproven industrial 
methods, that global 
average temperature rises 
would fall back below 1.5°C 
by the end of the century. 
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In one ambitious IPCC 
scenario, the world would 
warm by 1.6°C between 
2041 and 2060, then 
get to net-zero emissions 
around the middle of the 
century. We would then 
remove so much CO, from 
the air that we would settle 
at arise of 1.4°C by 2100. 

Some in climate science 
circles privately say there is 
a growing acceptance that 
an overshoot is likely in the 
drive to stick to 1.5°C by the 
century's end. That leads to 
the question of whether it is 
feasible to remove billions 
of tonnes of emitted CO, 
from the atmosphere to 


bring temperatures back 
down. This could involve 
using machines with 
fans and absorbent 
materials to remove 
and lock away carbon. 
Robert Rohde at US 
non-profit organisation 
Berkeley Earth says countries 
could get to the point where 
they remove enough tonnes 
of CO, to get to net zero. But 
removing enough to lower 
temperatures is harder. 
“The idea that the world’s 
governments will come 
together and massively fund 
efforts to return the climate 
to an earlier state strikes 
me as unlikely,” he says. 


Energy ministers from the 
G7 nations met on 26 May 
in Berlin, Germany 


about whether the target is 
slipping away. “That conversation 
has to be had,” he says. 

Scientists are split on what 
humanity’s climate target 
should be if we acknowledge 
that 1.5°C is out of reach. Some 
would hold to it, others prefer 
an emissions goal, others think 
it is a question for politicians. 
However, all the researchers 
that New Scientist spoke to 
agreed that there needs to 
be some sort of target. 

“As humans, you need a target,” 
says Hayhoe. “We understand 
instinctively there’s no magic 
number of cigarettes you can 
smoke before you experience 
lung damage. Yet somehow 1.5°C 
and 2°C have turned into these 
magic numbers, where if we hit 
1.49995°C [it’s okay], if we 
hit 1.50001°C, it’s all over.” 


Not a cliff edge 


As scientists frequently point 
out, 1.5°C isn’t a cliff edge. Itisn’t 
a precisely calculated moment at 
which we know we will hit tipping 
points that turn the Amazon into 
a savannah or commit Antarctica’s 
ice sheets to a rapid collapse. 
Richard Millar of the Climate 
Change Committee, a body 
advising the UK government, 
says the number can still serve 
as a North Star, even if we cross it. 
The Paris Agreement commits 
countries to hold rises to “well 
below” 2°C and “pursue efforts” 
for 1.5°C. Both can still be our goal, 
says Millar. Moreover, he suggests 
that people coping with the 
impacts ofa1.5°C world may 
be more be inclined to support 
ways of bringing the temperature 
back down later this century. 


Hausfather says the Paris deal’s 
language on 2°C is vague, but 
usefully so. Switching to avoiding 
2°C as our main goal would mean 
aiming for as close to 1.5°C as 
possible, perhaps landing between 
1.6°C and 1.8°C, he says. In parallel, 
he argues that we should start 
talking about these temperature 
goals in terms of when peak 
warming will occur, rather than 
warming by 2100, the basis that 
climate scenarios usually work on. 

While most scientists maintain 
that 1.5°C is still technically 
possible, the majority of those 
New Scientist spoke to think 
the goal will be missed. 

Hausfather points out that the 
rate the world is warming, at 0.2°C 
per decade, will continue as long 
as our emissions don’t decline. 
“Tt just seems like there’s not 
the type of political action needed 
to result ina rapid reduction 
of emissions,” he says. 

The goal will be missed, says 
Rohde, because “nowhere have 
we been at the pace necessary”. 
And Hayhoe says: “I don’t see 
how we're going to do it without 
overshoot.” She says there is 
simply no signal ofa decline 
in the world’s annual emissions 
yet, despite progress in 
some individual countries. 
“Realistically,I don’t see how 
the policies can be implemented 
quick enough,” she says. 

Andy Wiltshire at the UK Met 
Office says the emissions cuts 
needed are probably in excess 
of what is feasible for societies. 
However, he notes: “There’s 
always a chance we can still make 
it. There’s decent uncertainty.” 

That uncertainty is important. 
The headline statements about 
how emissions will affect the 
planet’s thermostat — such asa 
43 per cent cut charting a path 
to a1.5°C world— “crush a huge 
amount of uncertainty in the 


The path to 1.5°C has become a cliff edge... 


Each line shows the trajectory of annual emissions cuts required for 
a greater than 50 per cent chance of staying below 1.5°C, 
depending on the year that emissions peak 
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...but 2°C remains achievable 


Each line shows the trajectory of annual emissions cuts required for 
a greater than 50 per cent chance of staying below 2°C, depending 
on the year that emissions peak 
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2025 


Year that global emissions must 
peak to remain under 1.5°C 


0.2°C 


Rate the world is currently 
warming per decade 


Earth system under the proverbial 
table”, says Hausfather. Two 
obvious examples are carbon 
cycle feedbacks — such as a warmer 
world making soil release more 
carbon — and just how sensitive 
the climate is to rising CO; levels. 
That fuzziness means we may get 
the short straw: cutting emissions 
drastically and still ending with 
more than 1.5°C of warming. Or 
we may get lucky, and end up with 
less warming than expected. 


Every degree matters 


The idea of conceding that 
prospects for hitting 1.5°C are dead 
might seem irredeemably gloomy. 
But it is worth remembering the 
path we were on before the world 
adopted the goal in 2015. Five years 
earlier, climate pledges globally 
had us on track for up to 5°C of 
warming by 2100, an apocalyptic 
level that would be almost 
impossible to adapt to, given 

that we are already struggling 

to do so after heating Earth 

by just over a degree. 

Humanity shifted the 
goalposts at Paris, prioritising 
1.5°C over 2°C. We have made 
significant progress to even have 
a chance of landing somewhere 
between the two. History may 
yet judge failureon1.5°Casa 
success, given how much the 
rallying cry has dragged societies 
in the right direction. 

In the meantime, remember 
the mantra on the lips of scientists 
over the past year: that every 
fraction ofa degree matters. “If we 
end up at 1.6°C, that’s better than 
1.7°C; if we end up at 1.7°C, that’s a 
lot better than 2°C. If we ended up 
at 2°C, that’s a lot better at where 
we were heading 20 years ago, 
which was 5°C,” says Hayhoe. 
“Every bit of warming matters. 
Every year matters, every choice 
matters, every action matters.” 
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Space exploration 


Return to the moon to start with 
test of lunar space station orbit 


Alex Wilkins 


NASA'SS mission to go back to the 
moon is set to begin in the next 
few weeks with the launch ofa 
craft to test the orbit of a planned 
lunar space station. It is the first 
step in the Artemis programme, 
which aims to put aman andthe 
first woman on the moon by 2025. 
The Cislunar Autonomous 
Positioning System Technology 
Operations and Navigation 
Experiment (CAPSTONE) is due to 
blast off between 13 and 22 June, 
depending on weather conditions, 
from the Mahia peninsula in New 
Zealand. It will do so using an 
Electron rocket and Lunar 
Photon upper stage, both 
created by the firm Rocket Lab. 
CAPSTONE will take around 
three months to reach the moon. 
It will then spend six months ina 
near-rectilinear halo orbit, which 
ranges from just 1600 kilometres 
above the lunar surface at its 
nearest point to 70,000 km at its 
furthest. Such an orbit is planned 
for the Lunar Gateway space 
station being built by NASA and 
its partners for a launch in 2024, 
but has never been used before. 
“They have this theoretical 
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orbit that they want to use for 
Gateway that means it can fulfil 
its objectives, but it’s not been 
tested yet,” says David Brown at 
the University of Warwick, UK. 
“Obviously, they'd like to test it 
with something slightly cheaper 
and smaller before they put a 
space station there.” 

A team on Earth will precisely 
measure CAPSTONE’s fuel usage 
during the mission and gauge 


Illustration of the 
CAPSTONE probe 
orbiting the moon 


how well ground-based sensors 
can track the satellite. 

NASA also hopes to test a new 
navigation and communication 
system between CAPSTONE and 
the Lunar Reconnaissance Orbiter 
(LRO), which has been circling the 
moon since 2009. The system will 
eventually allow future spacecraft 
operating around the moon to 
track their own position. “This 
isn’t easy because LRO was never 
designed for this,” says Brown. 

NASA contracted out the 
management of CAPSTONE’s 
launch to private company 


Advanced Space, while its design, 
propulsion systems and housing 
were also contracted out to other 
private companies. This marks a 
shift from the crewed Apollo-era 
moon missions of the 1960s, 
which were designed by NASA 
and used rockets suchas the 
Saturn V that cost over $1 billion 
per launch in today’s money. 
“Now, we’re headed to the moon 
with a small, carbon-fibre rocket 
and our Photon spacecraft that’s 
no bigger than a fridge, and fora 
fraction ofthe cost, and size, of 
those earlier launches,” says Rocket 
Lab chief executive Peter Beck. 
Though CAPSTONE was delayed 
from 2021 due to the coronavirus 
pandemic and had several 
pushbacks this year, it has a fairly 
high chance of success once it 
launches, thanks to a reliable 
rocket and an orbit that is pretty 
well mapped, says Brown. “While 
some of the manoeuvres it needs 
to make to get into this orbit are 
quite precise, they’re also quite 
well mapped out,” he says. “Ifit 
does go slightly wrong, they'll 
have some extra fuel on there 
to be able to try and correct it.” 8 


Evolution 


Chickens were 
domesticated later 
than we thought 


THE first domestic chickens we have 
found lived no earlier than 3670 
years ago, Suggesting they have a 
far shorter history than we thought. 
These birds don’t seem to have 
been raised for their meat, making it 
unclear what drove domestication. 
The chickens alive today descend 
from a wild bird native to South-East 
Asia called the red junglefowl 
(Gallus gallus), but exactly when 
domestication occurred was unclear. 
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Some researchers have estimated 
that the first domestic chicken lived 
more than 6000 years ago, while 
others claim to have found chicken 
bones at 10,000-year-old sites. 

An analysis by Ophélie Lebrasseur 
at the Centre for Anthropobiology 
and Genomics of Toulouse in France 
and her team concludes that the 
earliest clear evidence of domestic 
chickens appears between 1650 BC 
and 1250 BC ata site called Ban Non 
Wat in central Thailand. Not only 
are chicken bones superabundant 
at the site, there are signs people 
were buried with the birds, which 
Lebrasseur says makes a domestic 


relationship clear (PNAS, 
doi.org/hxsr). 

Lebrasseur and her team suspect 
chicken domestication might have 
been triggered by the appearance 
of cereal farming in South-East 
Asia. “This created a more open, 
less [tree-covered] environment, 
which is actually an environment 
where red junglefowl thrive,” she 
says. “And they could have fed on 
the waste from human societies.” 


“The earliest clear evidence 
of domestic chickens 
appears between 1650 BC 
and 1250 BC” 


This suggests the birds were 
attracted to human settlements, 
and natural selection may have had 
a role in domesticating them. Dog 
domestication is thought to have 
occurred in a broadly similar way. 

Why humans encouraged chicken 
domestication is less clear. Julia Best 
at Cardiff University, UK, says there 
is little evidence that chickens were 
killed for meat when first introduced 
to Europe. Lebrasseur thinks this 
indicates domestication wasn't 
based on a desire for meat. She 
says we still don’t really understand 
what drove the process. I 
Colin Barras 
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News 


Children’s health 


Hepatitis outbreak stilla mystery 


Hundreds of hepatitis cases with no known cause have now been reported in children globally 


Michael Le Page 


THE number of mysterious cases 
of acute hepatitis in children 
continues to grow, with hundreds 
of incidences being reported 
worldwide. But the cause of the 
surge still hasn’t been established. 

From around January, doctors 
in the UK noticed that young 
children, mostly those under 5, 
were suddenly developing liver 
inflammation, or acute hepatitis. 

As of 26 May, the World Health 
Organization had received 650 
reports of probable, sudden-onset 
hepatitis with no known cause 
in children under 16 across 33 
countries. Of these, 222 cases were 
in the UK and 216 were in the US. 
The remaining cases were largely 
scattered across the rest of Europe 
and North America, but incidences 
have also been reported in 
countries including Argentina, 
Indonesia and Singapore. 

Most of the children have 
recovered, but 38 (6 per cent) 
needed liver transplants and 
nine (1 per cent) died. 

According to the UK Health 
Security Agency (UKHSA), 
the most common symptoms 
are vomiting and jaundice: a 
yellowing ofthe skin and eyes that 
occurs when the liver doesn’t mop 
up the waste product bilirubin. 

Hepatitis can be caused by 
poisonous substances, by viruses — 
usually the hepatitis A, B,C, Dand 
E viruses — and occasionally by 
someone’s immune system 
attacking their liver. 

In children, acute hepatitis 
is very rare. When it occurs, it 
is usually due to the food-borne 
virus hepatitis A, but this and 
the other hepatitis viruses 
have been ruled out amid 
the ongoing outbreak. 

Health officials are exploring 
many potential explanations. 

In broad terms, these are: a new 
variant ofa known virus or anew 
virus altogether; an existing virus 
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Delegates at the World 
Health Assembly in Geneva, 
Switzerland, in May 


behaving differently, perhaps 

due to some interaction with 
SARS-CoV-2; a post-infection effect 
of covid-19; an environmental 
factor, such as a toxin; or overuse 
of liver-damaging drugs. 

Another explanation is that we 
are finding more cases because 
doctors are looking for them. “It 
is not yet clear whether there has 
been an increase in the number 
of cases of hepatitis in children, or 


suggest a strong association with 
adenovirus,” it has stated. “While 
[adenoviruses] don’t typically 
cause hepatitis, it isa known 

rare complication.” 

However, adenovirus-related 
hepatitis usually only affects 
children with compromised 
immune systems. What’s more, 
the most common adenovirus 
in the tested children, called 41F, 
isn’t known to cause hepatitis 
even in immunocompromised 
people, says Deepti Gurdasani at 
Queen Mary University of London. 


improvements in detecting cases,” “The investigation 


the US Centers for Disease Control 
and Prevention has stated. 

What can be ruled out is any 
connection with coronavirus 
vaccines, because most affected 
children are unvaccinated. 

In the UK, the main suspect is 
an adenovirus, acommon virus 
that usually causes acold in 
children. Of the affected children 
there who have been tested for 
an adenovirus, 68 per cent were 
positive, the UKHSA has reported. 
“The investigation continues to 


continues to suggest 
a strong association 
with adenovirus” 


It has been suggested that 
adenoviruses are causing 
more severe infections because 
many young children were less 
exposed to them because of 
covid-19 social restrictions. 
However, adenoviruses cause 
hepatitis by infecting liver cells 
directly and the virus hasn’t been 
found in liver tissue samples taken 


from some of the affected children. 
The adenovirus hypothesis “does 
not quite fit”, says Petter Brodin 

at Imperial College London. 

The next suspect is SARS-CoV-2. 
There are reports of it occasionally 
causing hepatitis by infecting liver 
cells. But most of the children 
with acute hepatitis tested 
negative for covid-19. 

Hepatitis may bea later 
consequence of covid-19. 
Gurdasani points out that in 
rare cases, SARS-CoV-2 triggers 
multisystem inflammatory 
syndrome in children (MIS-C) 
weeks after covid-19. 

“IT think we have seen hepatitis as 
part of MIS-C before, but not in the 
numbers that are being seen now,” 
she says. This rise could be due to 
millions of children being infected 
by the omicron coronavirus 
variant in recent months. 

Antibody tests in countries such 
as Israel suggest that all the affected 
children there have had covid-19, 
according to Gurdasani, but such 
tests haven’t been done in the UK. 

Another possibility is that in 
some rare SARS-CoV-2 variants, 
part of one viral protein resembles 
part ofa human protein and 
somehow triggers an immune 
attack on the liver. 

Brodin has proposed that 
hepatitis could be triggered 
by persisting pockets of SARS- 
CoV-2 in children’s guts that 
oversensitise their immune 
systems, leading to an over-the- 
top response to adenoviruses. 

Establishing whether these 
acute hepatitis cases are due 
toa direct infection or a post- 
infection immune overreaction 
is crucial because treatment 
would be very different, 
says Gurdasani. For example, 
steroids, which are prescribed to 
children in some countries, can 
dampen immune overreactions, 
but worsen infections. I 


Quantum communications 


Aliens could send us 
interstellar quantum 
messages in X-rays 


Karmela Padavic-Callaghan 


IF NEARBY aliens want to send 
us messages, their best bet may 
be to use X-rays. 

On Earth, researchers have 
previously encoded information 
into the quantum states of particles 
of light, or photons. Teams around 
the world have transmitted that 
data between cities, as a proof of 
concept for a quantum internet, 
and to satellites orbiting Earth. 

Arjun Berera and Jaime Calderon- 
Figueroa at the University of 
Edinburgh, UK, have shown that 
the same could be done across 
interstellar distances without 
the photons losing information 
along the way. 

They used existing astronomical 
data and mathematical models 
to determine whether the photons 
might interact with other objects 
in space in a way that could destroy 
their quantum properties. 

One concern was the potential 
effects of the gravitational fields 
of large planets or stars that 
interstellar photons may pass 
by, says Calderon-Figueroa. 

The researchers also considered 
potential disruptions from cosmic 
dust and solar winds. 

They found that photons 
that make up X-rays may be able 
to preserve their quantumness, 
and therefore retain information 
very well, in aregion that extends 
about 30 light years away from 


Earth (arxiv.org/abs/2205.11816). 


“It's maybe a happy circumstance 
that we live in a section of the 
interstellar space, which is actually 
quite under-dense relative to the 
average,” says Berera. 

Jasminder Sidhu at the University 
of Strathclyde, UK, says that space 
is an inherently favourable medium 
for such transmissions. Quantum 
communication networks on Earth 
have been limited in part because 
of information losses that happen 
when a photon moves through 
optical fibres, he says. I 
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Mathematics 


Al translator makes it easier 
for computers to do maths 


Alex Wilkins 


AN ARTIFICIAL intelligence 
can translate mathematical 
problems written in plain 
English to formal code, making 
them easier for computers to 
solve in acrucial step towards 
building a machine capable 
of discovering new maths. 
Computers have been used 
to verify mathematical proofs 
for some time, but they can 
only do it ifthe problems have 
been prepared in a specifically 
designed proving language, 
rather than in the mix of 
mathematical notation 
and written text used by 
mathematicians. This process, 
known as formalisation, can 
take years of work for just a 
single proof, so only a small 
fraction of mathematical 
knowledge has been formalised 
and then proved by a machine. 
Yuhuai Wu at Google and 
his colleagues used a neural 
network called Codex created 
by Al research company 
OpenAI. It has been trained 
on large amounts of text 
and programming data 
from the web and can be 


Abstract maths 
can be hard for 
computers 


used by programmers to 
generate workable code. 
Proving languages share 
similarities with programming 
languages, so the team decided 
to see if Codex could formalise 
12,500 secondary school maths 
competition problems. It was 
able to translate a quarter of all 
problems into a format that was 
compatible with a formal proof 
solver program called Isabelle. 
To test the effectiveness of 
this auto-formalisation process, 
the team then applied Codex 


25% 


Proportion of problems Codex 
could formalise succesfully 


toa set of problems that had 
already been formalised by 
humans. Codex generated its 
own formal versions of these 
problems, and the team used 
another AI called MiniF2F 

to solve both versions. 

The auto-formalised 
problems improved MiniF2F’s 
success rate from 29 per cent 
to 35 per cent, suggesting 
that Codex was better at 
formalising these problems 
than the humans were 
(arxiv.org/abs/2205.12615). 


It is amodest improvement, 
but Wu says the team’s work 
is a proof of concept. “Ifthe 
goal is to train a machine that 
is capable of doing the same 
level of mathematics as the 
best humans, then auto- 
formalisation seems to be a very 
crucial path towards it,” he says. 

Improving the success rate 
would allow Als to compete with 
human mathematicians, says 
team member Albert Jiang at 
the University of Cambridge. 

“If we get to 100 per cent, we will 
definitely be creating an artificial 
intelligence agent that’s able 

to win an International Maths 
Olympiad gold medal,” he says, 
referring to the top prize ina 
leading maths competition. 

The immediate goal is to 
improve the auto-formalisation 
models and automated proving 
machines, but there could be 
larger implications. Eventually, 
says Wu, the models could 
uncover areas of mathematics 
currently unknown to humans 
(see page 27). 

The capacity for reasoning in 
such a machine could also make 
it well-suited for tasks in a wide 
range of fields, such as verifying 
hardware chips or financial 
trading algorithms, says Jiang. 

Itis an exciting development 
for using machines to find new 
mathematics, says Yang-Hui He 
at the London Institute for 
Mathematical Sciences, but the 
real challenge will be in using 
the model on mathematical 
research, much of whichis 
written in LaTeX, a typesetting 
system. Users can define their 
own functions and symbols in 
LaTeX that might only be used 
ina single mathematical paper, 
which could be tricky to tackle 
for aneural network that has 
only been trained on the plain 
text, says He. If 
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Well-being 


Strong family ties encourage children 
to flourish socially and intellectually 


Alice Klein 


CHILDREN who feel more 
connected to their families are 
more likely to flourish, according 
toa large international study. 

It is well known that children 
with stable, nurturing families 
are less likely to experience 
depression or anxiety, become 
violent or misuse drugs. But little 
research has looked at potential 
positive effects. 

Robert Whitaker at Columbia 
University in New York and his 
colleagues analysed data from 
a survey of over 37,000 children 
aged 11 to 13 living in 26 countries 
that asked about their well-being 
and family relationships, structure 
and financial situation. 

To assess family connections, 
the children were asked to rate, 
on a five-point scale, how much 
they agreed with statements 
like, “There are people in my 
family who care about me’, “I feel 
safe at home” and “My parent(s) 
listen to me and take what I say 
into account”. 

Their level of flourishing was 
measured by looking at the extent 
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and a “flourishing” score. They 
found that the two scores were 
correlated, even after adjusting 
the results to account for family 
wealth and structure. 

Children with the strongest 
family bonds were 49 per cent 
more likely to flourish than those 
with the weakest (Pediatrics, 
doi.org/hwér). 

“I think it’s an important 
finding because it shows that 
providing a caring, nurturing 
family environment isn’t just 
about switching offthe negative 
things, it’s also about building 
kids’ capabilities,” says Matthew 
Sanders at the University of 
Queensland in Australia. 

Children with good family 
relationships are probably more 
likely to flourish because they 
have “an internal sense of safety”, 
says Whitaker. This sense of 


Supporting caregivers 
have a positive effect 
on children 


to which the children agreed, on 
ascale of 0 to 10, with statements 
such as “I like being the way lam”, 
“I feel that lam learning a lot at the 


moment”, “I feel positive about my _ safety is what allows children 
future” and “Peopleare generally to “understand who they are 
friendly towards me”. and accept who they are”, and 


The researchers used the 
responses to give each child 
a “family bond strength” score 


to “grow and learn, have positive 
relationships and develop a sense 
of mastery and purpose”, he says. 


Not having to worry about 
home life also means children 
can devote more mental energy 
to learning, socialising and 
“spreading their wings”, 
says Sanders. 

To foster healthy family 
relationships, Whitaker says 
the best thing that parents and 
other caregivers can do is to 


“Not having to worry about 
home life means children 
can devote more energy to 
learning and socialising” 


spend quality time with children. 
This can involve simple activities 
like eating meals, going for 

walks or doing chores together, 
he says. “Being present, open, 
interested and attentive at these 
times is the foundation of family 
connection,” he says. 

Itis also important for 
caregivers to look after 
themselves, because “if you're 
miserable or stressed, it’s much 
harder to be attuned to your 
kids”, says Sanders. 8 


Wildlife 


Termites spread by 
crossing the oceans 
on driftwood rafts 


ONE group of termites are habitual 
seafarers, crossing the world’s 
oceans at least 40 times over the 
past few tens of millions of years. 
The wood-munching insects 
probably set sail accidentally, 
rafting inside pieces of wood 
washed out to sea. 

Drywood termites make up 
the second-largest termite family, 
the Kalotermitidae, with more than 
400 species found throughout the 
tropics and subtropics. Unlike many 
other termite groups, members of 
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drywood termite colonies don't 
forage between different wood 
resources, instead subsisting 
within a single tree, log or branch. 

Because drywood termites are 
relatively understudied, Ales Bucek 
at the Okinawa Institute of Science 
and Technology in Japan and his 
colleagues were interested in the 
group’s evolutionary history. 

The team analysed the DNA 
of drywood termites belonging 
to around 120 different species, 
about 27 per cent of the family’s 
total diversity. 

Bucek’s team then used 
differences in the DNA to map 
the evolutionary relationships 
between the species. Using termite 


ALES BUCEK 


fossils and knowledge of the 
modern species’ geographical 
locations, the research group 
could determine where and when 
drywood termite lineages moved 
between continents. 

The team found that drywood 
termites travelled across oceans 
more than 4O times, with most 


Drywood termites 
(Kalotermitidae family) 
seem unlikely seafarers 


crossings occurring within the 

past 50 million years. Once on 

a new continent, they diversified 

into new species (Molecular Biology 

and Evolution, doi.org/gp626b). 
Thomas Chouvenc at the 

University of Florida notes that it 

is actually a conservative estimate 

that there were 40 ocean crossings, 

given the study included less than 

a third of the total drywood termite 

species. “There are most likely 

countless other lineages that 

made the trip,” says Chouvenc. ff 

Jake Buehler 
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Artificial intelligence (Al) is emerging as one of the most important issues of our time. 
While we are growing used to the idea of Al influencing our daily lives, key questions 
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TALK ONE 
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actually is. In this talk, Beth Singler will explore our 
hopes and fears for Al and how they can distract 
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This event will take place at Conway Hall in London and will be live-streamed. 
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News 


Quantum computing 


Advanced computer goes public 


Only afew quantum machines have achieved “quantum advantage” — the ability to beat 
conventional computers — and now one is online for anyone to use, says Alex Wilkins 


A QUANTUM computer that 
encodes information in pulses 
of light has solved a task in 
36 microseconds that would 
take the best supercomputer 
at least 9000 years to complete. 
The researchers behind the 
machine have also connected 
it to the internet, allowing others 
to program it for their own use. 
It is the first time such a powerful 
quantum computer has been 
made available to the public. 
Quantum computers rely on 
the strange properties of quantum 
mechanics to theoretically 
perform certain calculations far 
more quickly than conventional 
computers. A long-standing 
goal in the field, known as 
quantum advantage or quantum 
supremacy, was to demonstrate 
that quantum computers can 
outperform regular machines. 
Google was the first to do so in 
2019 with its Sycamore processor, 
which can solve a problem 
involving sampling random 
numbers that is essentially 
impossible for classical machines. 


Boson sampling 


Now, Jonathan Lavoie at Xanadu 
Quantum Technologies in 
Toronto, Canada, and his 
colleagues have built a quantum 
computer called Borealis that 
uses particles of light, or photons, 
travelling through a series 

of fibre-optic loops to solve 

a problem known as boson 
sampling. This involves measuring 
the properties of a large group of 
entangled, or quantum-linked, 
photons that have been separated 
by beam splitters. 

Boson sampling is a difficult 
task for ordinary computers 
because the complexity of the 
calculations drastically rises as 
the number of photons increases. 
Borealis essentially computes the 
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answer by directly measuring the 
behaviour of up to 216 entangled 
photons (Nature, doi.org/hw63). 

Solving this problem isn’t 
particularly useful beyond 
establishing that quantum 
advantage has been achieved, 
but it isan important test. “By 
demonstrating these results using 
Borealis, we have validated key 
technologies that we need for 
the quantum computers of the 
future,” says Lavoie. 

Borealis is the second device to 
demonstrate quantum advantage 
in boson sampling. The first is a 
machine called Jiuzhang, created 
by researchers at the University 
of Science and Technology of 
China (USTC). It first showed 
quantum advantage in 2020 
with 76 photons and then again 
in an improved version in 2021 
using 113 photons. The USTC 
team also demonstrated quantum 
advantage last year in the random- 
number-sampling problem, with 


a machine known as Zuchongzhi. 
Borealis is an advance on 


Jiuzhang because it is amore 
powerful system, capable of 
calculating with a larger number 
of photons, and has a simplified 
architecture, says Peter Knight 
at Imperial College London. 

“We all thought that the Chinese 
experiment was a tour de force, 
but we couldn’t see that it was 


“The Borealis quantum 
computer is publicly 
available to anyone with 
an internet connection” 


going to go any further because 
there was a limit to how much 
stuff you could cram onto your 
optical table,” he says. 

Compared with Borealis, 
Jiuzhang uses a larger number of 
beam splitters to send entangled 
photons in lots of different 
directions. However, Borealis 
takes a different approach, using 


The Borealis quantum 
computer consists of 
many fibre-optic loops 


loops of optical fibre to delay the 
passage of some photons relative 
to others — separating them in 
time, rather than space. 

An added benefit of the 
stripped-back design is that 
this computer is more easily 
controllable, so it can also be 
reprogrammed remotely for 
people to run it with their own 
settings. “Borealis is the first 
machine capable of quantum 
computational advantage 
made publicly available to 
anyone with an internet 
connection,” says Lavoie. 

People will probably begin 
by testing variations of boson 
sampling, says Knight, but later 
on, it may be possible to apply 
Borealis to different problems. 
So far, no one has been able to 
demonstrate quantum advantage 
fora “useful” computational 
task-the random-sampling 
problem first tackled by Google 
essentially has no application 
beyond simply demonstrating 
quantum advantage. 

“Borealis uses some nifty 
tricks to achieve large scale 
whilst keeping the component 
count relatively low. With some 
modifications to the time delays, 
together with improvements to 
reduce the photon loss further, 
it should be possible to build 
a scalable quantum computer 
which can solve certain real-world 
problems,” says Raj Patel at the 
University of Oxford. 

Lavoie and his colleagues are 
now working to turn a blueprint 
they released last year into a 
scalable, fault-tolerant photonic 
processor built on an integrated 
chip, which would improve 
the quantum machine’s 
capabilities even further. I 
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News 


Animal behaviour 


Baby leatherbacks 
struggle to find the 
sea on dark nights 


Jake Buehler 


AFTER hatching on beaches, young 
leatherback sea turtles make a dash 
for the safety of the waves at night. 
But they can find it hard to gauge the 
direction of the ocean because their 
eyes struggle to sense its dim light, 
leading them to crawl in circles. 

The circling was already reported 
in these animals (Dermochelys 
coriacea), but it wasn’t clear why 
the turtles have this problem. 

Since sea-finding largely relies on 
night-time visual cues, Samantha 
Trail and Michael Salmon — both 
at Florida Atlantic University — 
investigated how the soft-shelled 
leatherbacks differ in their vision 
and beach behaviours from 
hard-shelled sea turtles like 
loggerheads (Caretta caretta). 

The researchers brought 
leatherback hatchlings into the 
lab and put them in a Y-shaped 
maze, with one arm of the maze 
illuminated with a specific 
wavelength and intensity 
of light and the other dark. 

Based on how frequently the 
turtles crawled into the dark 
or illuminated arms, the team 
determined the leatherbacks’ 
sensitivity to a broad spectrum of 
light, finding that their vision is, at 
best, one-tenth as sensitive as that 
of loggerheads. Previous studies on 
this comparator species were used 
to calculate the figure. The result 
means leatherbacks sometimes 
fail to discriminate between light 
levels in dim conditions. 

The leatherbacks’ difficulty 
carried over into field experiments 
on the beach, where the sea tends 
to be brighter than the land at night 
as it is more reflective. Under dark, 
new-moon conditions, young 
leatherbacks wheeled on the sand 
far more than loggerheads (Animal 
Behaviour, doi.org/gp6g936). 

“In trying to distinguish between 
a dim direction and a slightly less 
dim direction, [leatherbacks] seem 
to have trouble,” says Trail. 8 
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Health 


Damaged liver repaired in 
machine before transplant 


Carissa Wong 


A HUMAN liver considered 
too damaged for transplant has 
been repaired inside a machine 


over three days and successfully 


transplanted into a recipient. 
The technology could increase 
the number of livers available 
for transplant. 

Human livers for transplant 
are in short supply. In the UK, 
an adult waits an average 
of 65 days to receive one. 

“People are dying on the 
waiting list,’ says Pierre-Alain 
Clavien at the University 
Hospital Zurich, Switzerland. 

One reason for the shortage 
is that the livers that people 
donate must pass strict tests 
to be considered suitable 
for transplant. 

Clavien and his colleagues 
have built a system that can 
take a damaged liver and 
repair it over the course ofa 
few days to make it suitable for 


transplantation. This is the first 
time a human liver repaired this 


way has been tested in people. 
The machine contains tubes 


that feed oxygen and nutrients, 
carried in donated blood, into 

the liver. This flow of liquid also 
removes waste products such as 


carbon dioxide from the liver. 

Inside the device, the liver sits 
on top ofan artificial diaphragm 
that simulates movements in 
the body. This helps to prevent 
a build-up of pressure that could 
kill liver cells. 

“We give everything to this 
liver to keep it happy, in a way 
that [we hope means] the liver 
doesn’t know it is outside of 
the body,” says Clavien. 

The team collected the liver 
from a 29-year-old donor who 


3 


days inside the machine was 
long enough to repair the liver 


had sepsis that was caused by 
their immune system’s reaction 
to multiple bacterial infections. 

The donor- whose fate after 
donating their liver hasn’t 
been revealed -—couldn’t digest 
foods, which damaged their 
liver. They also had a small 
lesion in their liver, which 
meant it was rejected by 
transplantation clinics. 

“Ifthis organ was not used [in 
our study], it would have been 
put in the trash,” says Clavien. 


After inserting tubes 
through the organ’s veins and 
arteries, the team connected it 
to the machine and monitored 
its production of proteins and 
bile —a fluid that helps with 
digestion in the gut. The liver 
then repaired itself. 

The group was also able to 
clear harmful bacteria from 
the liver using a high dose of 
antibiotics, and took a biopsy 
of the lesion that confirmed it 
was harmless and so didn’t pose 
a threat to a recipient. 

Clavien’s team then 
transplanted the liver into a 
man aged 62, who had cirrhosis 
of the liver and liver cancer. He 
was unlikely to have survived 
long enough to get atransplant 
in the standard way. 

Samples that the team 
took from the liver showed 
that it began to regenerate 
substantially after just six 
days inside the man’s body. 

“One week after, we took 
a biopsy that showed this 
incredible regeneration, 
so the liver [cells] were 
proliferating like crazy. It 
then grew to match the size 
of the recipient,” says Clavien. 

One year later, the liver 
was still functioning normally 
and the lesion had halved in 
size (Nature Biotechnology, 
doi.org/gp8j8g). 

Clavien says the team’s 
machine can be easily adapted 
for the transplantation of 
other organs, such as kidneys. 

The study “will trigger 
new developments that 
will change the landscape 
of organ preservation”, says 
Nazia Selner at the University 
of Toronto in Canada. If 


Researchers connect 
a donated liver to 
their machine 
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News In brief 


Cancer 


Ants trained to sniff 
out breast tumours 


ANTS could detect human breast 
tumours, according to a small 
study in mice. The insects may one 
day provide an easier and cheaper 
way to non-invasively identify 
tumours compared with dogs. 

Cancer cells are known 
to produce molecules called 
volatile organic compounds, 
which give them specific odours. 
As a result, some dogs can sniff out 
cancer, but training them can be 
expensive and time-consuming. 

Now, Baptiste Piqueret at 
Sorbonne Paris North University 
in France and his team have 
shown that a species of ant, 
Formica fusca, can be trained to 
sniff out the urine of mice with 
implanted human tumours. 

They implanted human breast 
tumour cells derived from one 
person into six mice. The tumours 
were then allowed to grow in the 
animals for seven weeks before 
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collecting urine from the mice. 
The team also collected urine from 


mice that underwent the same 
surgical procedure, but didn’t 
have tumour cells implanted. 

The researchers then trained 
70 ants using a system of rewards 
to either identify urine produced 
by the mice with implanted cancer 
cells or to identify urine produced 
by those without tumours. 

After just two training sessions, 
and within 20 seconds of being 
placed in the centre of the dish, 
the ants moved towards the urine 
samples they had been trained to 
receive a sugar-water reward from. 

The team then repeated the test 
without a reward. The insects were 
placed in the dish for 2 minutes, 
during which time they spent 
about 30 seconds in the area with 
the urine sample they had been 
trained to recognise, compared 
with about 25 seconds in the area 
with the other sample. Although 
the difference seems small, it 
wasn’t down to chance (bioRxiv, 
doi.org/hw64). Carissa Wong 
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Sharks 


Great whites could have 
wiped out megalodon 


A PREHISTORIC food fight may help 
explain why megalodon, the world’s 
biggest shark, vanished. It may have 
found itself in a losing battle for 
prey with great whites (pictured). 
Megalodon died out 3.5 million 
years ago, but we don’t know why. 
Earlier research suggests they may 
have struggled to get enough food, 
so Kenshu Shimada at DePaul 
University, Illinois, and his team set 
out to find out more about this giant 
carnivore’s place in the food chain. 
Megalodon’s roughly 15-metre- 
long body contained a skeleton of 
cartilage - which doesn't fossilise 
well - so the animals’ palm-sized 
teeth offer the best bet for clues. 
The team turned to zinc isotope 
analysis, a powerful tool to decipher 
the relative positions in the food 
chain of species, says Shimada. 
The researchers sampled the 


Zoology 


Sex change seen 
in live-birth animal 


ALIZARD from Australia is the first 
non-egg-laying animal known to 
sometimes switch sexes before 
birth, depending on temperatures. 
Some egg-laying fish, frogs 
and reptiles hatch with male sex 
organs and female chromosomes, 
or vice versa, when the eggs are 
in particularly warm or cool 
conditions, indicating that their 
sex changed during incubation. 
Now, Peta Hill at the University 


tooth enamel of 20 living shark 
species and 13 extinct species, 
including megalodon. The balance 
of zinc isotopes in the diet, which 
shows up in enamel, is indicative 
of what an animal has eaten. 

The team found that the zinc 
isotope ratio in megalodon’s sample 
closely matched that of ancient 
great whites. They probably shared 
a similar apex predator position 
about 5 million years ago (Nature 
Communications, doi.org/hw6q). 

Shimada notes that previous 
evidence of fossilised bite marks 
suggests megalodon and great 
whites probably shared a diet of 
small whales, seals and sea lions. 
There may be multiple reasons for 
megalodon’s demise, but Shimada 
says their study offers new evidence 
that competition for food with great 
whites was a factor. Corryn Wetzel 


of Tasmania and her team have 
found the same in the spotted 
snow skink (Carinascincus 
ocellatus), a lizard in Tasmania 
that gives birth to live young. 

They caught 100 newly pregnant 
female spotted snow skinks at 
different altitudes and put them 
in terrariums. Two groups of 
20 skinks had a heat lamp over part 
oftheir terrarium for either 4 or 12 
hours a day, creating temperatures 
from 20 to 37°C, falling to around 
10°C when the lamp was off. The 
remaining three groups lived in 
temperatures of either 33°C, 29.5°C 
or 26°C for 8 hours a day and 10°C 
for the rest of the time. 

The team sexed each newborn 
skink and examined their DNA. 
They found 7 per cent of the 423 
newborn skinks had male sex 
organs and XX chromosomes. 

These skinks were mostly in 
litters in cooler terrariums and 
born to females from lower 
altitudes (Proceedings of the 
Royal Society B, doi.org/gp8nm4). 
Christa Lesté-Lasserre 
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Really brief 


Patch of seagrass is 
largest known clone 


A patch of underwater 
vegetation stretching along 
180 kilometres of coast in 
Australia’s Shark Bay is the 
largest known clone in 

the world. Genetic tests 
confirmed this seagrass 
(Posidonia australis) is 
genetically identical 

at sites across the bay 
(Proceedings of the Royal 
Society B, doi.org/hw6c). 


US has world's first 
exascale computer 


The first computer able 
to perform a billion billion 
operations per second - an 
exascale machine — has 
been built by Oak Ridge 
National Laboratory in 
Tennessee. The machine, 
called Frontier, could help 
tackle complex scientific 
problems such as climate 
modelling and the search 
for new drugs. 


Air pollution cuts 
may boost crops 


Reducing nitrogen dioxide 
air pollution could improve 
crop yields in Europe, India 
and China, according to a 
new analysis, with the 
potential benefits highest 
in China. If pollution there 
is cut to 5 per cent of 
present levels, winter crop 
yields could rise by 28 per 
cent (Science Advances, 
doi.org/gp8prm). 
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Health 


Some disease risks 
rise with your height 


BEING taller may increase your 
risk of developing nerve, skin and 
some heart diseases, according to 
the largest study linking height 
and disease to date. 

Your height as an adult is 
determined by thousands of gene 
variants in combination with 
environmental factors. Previous 
work has tried to separate out 
these effects by using genes alone 
to estimate a person’s “genetically 
predicted height”, and linked this 


Child development 
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to around 50 diseases, but the 
links between height and many 
other diseases were unexplored. 

Now, Sridharan Raghavan at 
the University of Colorado and 
his team have analysed data from 
323,793 former members of the 
US armed forces who enrolled in 
a research project exploring links 
between genes, environmental 
factors and disease. 

The team looked at 3290 gene 
variants known to influence 
height and their association 
with more than 1000 clinical 
traits. This confirmed that a higher 
genetically predicted height 


School road noise slows gains 
in attentiveness and memory 


TRAFFIC noise outside schools may 
impair gains in a child's attention 
span and short-term memory. 
Maria Foraster at the Barcelona 
Institute for Global Health and her 
team recruited 2680 children aged 
7 to 10 from 38 Barcelona schools. 
The researchers stood ina 
certain point of each school and 
measured the noise coming in 
from the outside. This exercise 
was repeated six months later to 
calculate an average baseline level 
of noise pollution at each site. 
Using online cognitive tests, the 
team tested the children’s short- 
term memory and attentiveness 
every three months for a year. 


The children in schools 
with higher average indoor 
noise levels — defined as above 
30 decibels, or about the volume of 
whispering - saw a slower uptick 
in attentiveness, measured by 
comparing their performance 
on tests at the start of the year 
with those at the year end. 
Further analysis revealed 
that a greater level of fluctuation 
in indoor noise levels was more 
strongly associated with a slower 
development in both working 
memory and attentiveness, 
compared with more consistent 
noise levels (PLoS Medicine, 
doi.org/hxnw). Carissa Wong 


increases your risk of atrial 
fibrillation — heart palpitations — 
and circulatory problems. They 
also found that having genes 
linked to being taller was 
associated with a higher risk of 
developing nerve damage and 
infections of the skin and bones. 

The team then confirmed that 
these conditions had the same 
associations with the participants’ 
actual height, suggesting that 
measuring height could be a quick 
and easy way to determine disease 
risk. The taller you are, the higher 
the risk (PLoS Genetics, doi.org/ 
gp8vbr). Carissa Wong 


Technology 


Robo falcon makes 
a great bird scarer 


AFLYING robot inspired by a male 
peregrine falcon can scare away 
birds in fields within 5 minutes of 
flying over and keep them away 
for up to 4 hours, on average. 

Birds can eat crops on farmland 
or damage aircraft at airports if 
they collide with them by accident. 
Rolf Storms at the University of 
Groningen in the Netherlands and 
his team have created an artificial 
predator —Robotfalcon — to scare 
away birds without harming them. 

The robot resembles a 
peregrine falcon in size, shape and 
colouration. It has a wingspan of 
70 centimetres, weighs 245 grams 
and flies at 15 metres per second. 

To test how well it works, the 
team flew either the robot ora 
standard drone ina straight line, 
at a constant altitude, above flocks 
of birds that had landed in fields 
in the north of the Netherlands. 

Robotfalcon was tested on 
54 separate flocks, and cleared all 
the targeted birds in each flock 
within 5 minutes. The standard 
drone — tested on 56 separate 
flocks — only managed to deter 
80 per cent of the targeted birds 
within the same time. Birds were 
more likely to land in the fields 
again with the drone rather than 
with Robotfalcon (bioRxiv, 
doi.org/hw67). Carissa Wong 
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Technicians ° 
FEATURE PARTNER FEATURE PARTNER et eee SCHOOLS’ DAY SPONSOR l MEDIA PARTNER 
ference 


This stage is all about being human. We'll be delving into your body to uncover the secrets 
of the immune system, a new view of cancer and even the science behind faecal transplants. 
Speakers will explore the mysteries of the mind to answer why we fall for conspiracy theories 

and how our conscious brains perceive our bodies. Join us to discover amazing research to 
help you live a happier, healthier life. Talks on this stage will include: 


THE DARK HISTORY AND TROUBLING 
PRESENT OF EUGENICS 


ADAM RUTHERFORD Scientist, writer and broadcaster 


REBEL CELL: CANCER - A NEW VIEW OF AN OLD DISEASE 


KAT ARNEY Science writer and broadcaster 


THE HUMAN BODY: DESIGN DISASTER 


ROHIN FRANCIS Cardiologist, writer, comedian and creator of the YouTube channel Medlife Crisis 


A BRIEF HISTORY OF YOUR BRAIN 
EMMA BYRNE Author 


NEW FRONTIERS OF THE IMMUNE SYSTEM 
DANIEL DAVIS Imperial College London 


BELIEVING THE UNBELIEVABLE: 
AN EVOLUTIONARY PERSPECTIVE ON PARANOIA 
AND CONSPIRACY THINKING 
NICHOLA RAIHANI UCL 


For the full programme and to book your tickets visit 
newscientist.com/ns0O710 


THE ROYAL MINT” 


THE ORIGINAL MAKER 


Made to Achieve 


THE DEDICATED DUKE 


Dedicated to progressive causes, such as protecting the 
environment and tackling the stigma attached to mental health 
issues, His Royal Highness The Duke of Cambridge is a credit 
to the Royal Family and well thought of in the public sphere. 

Join The Royal Mint in celebrating his 40th birthday with a 


special coin to mark the occasion. 


royalmint.com 
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Culture 

Should you use big 
data to make better 
decisions? p34. 


Alis becoming smarter all the time, but mathematicians needn't fear 
they will be replaced by machine intelligence, argues Junaid Mubeen 


HEN 18-time 
international Go 
champion Lee Sedol 


retired from the game in 2019, 
mathematicians everywhere 
will have shared a moment 
of quiet introspection. Three 
years earlier, Lee had been beaten 
4-1by an artificial intelligence, 
DeepMind’s AlphaGo. Having 
observed the machine’s rapid 
pace of progress since then, Lee 
concluded that Al is an “entity 
that cannot be defeated” — at least 
by human Go players —a verdict 
that prompted his retirement. 
Al’s triumph in a game as 
complex as Go might signal 
that mathematics, a subject that 
it has had in its cross hairs from 
its beginnings, is also ripe for 
automation. As talk of automated 
theorem-proving gathers pace, it is 
prudent to ask if mathematicians, 
too, should be concerned by the 
rise of machine intelligence. 
Mathematicians must reckon 
with the fact that computers are 
smarter than the calculators of 
previous generations. But they 
should enjoy a more optimistic 
outlook than Lee. For one thing, 
mathematics is far more vast 
in scope than Go. It is precisely 
because it demands more creative 
intellect, that mathematics leaves 
room for us humans to think 
and solve problems alongside 
our silicon counterparts. 
Human-machine collaboration 
in mathematics isn’t new. Its 
watershed moment came in 
1976, when Kenneth Appel and 
Wolfgang Haken delivered their 


MICHELLE D’URBANO 


proof of the four colour theorem 
with the help ofa computer. The 
theorem states that any map can 
be filled in with four colours in 
such a way that no neighbouring 
regions share the same colour: a 
simple-sounding claim, the proof 
of which eluded mathematicians 
for over a century. Appel and 
Haken reduced infinitely many 
cases down to about 2000 highly 
complex configurations, which 
acomputer could crunch through 
to solve the problem. The division 
of cognitive labour was clear: the 
ingenious stroke came from the 
humans, with the menial task of 
computation left to the machine. 


This dynamic is still at play 
today. The pattern-recognition 
skills displayed by DeepMind’s 
machine-learning programs 
have helped researchers to usher 
in breakthroughs in abstract areas 
of mathematics, such as knot 
theory and algebra. Computers 
are no longer restricted to just 
churning out routine calculations, 
now they can mine enormous 
data sets to detect incredibly 
subtle patterns that evade even 
professional mathematicians. 

But this is no cause for humans 
to raise the white flag. On the 
contrary, mathematicians are 
seizing upon these tools to refine 


Culture columnist 
Simon Ings on the 
80s nostalgia of Top 
Gun: Maverick p36 


their intuitions. The more 
creative mathematical acts of 
asking meaningful questions, 
interpreting computer-generated 
patterns and constructing 
well-reasoned arguments remain 
the preserve of humans. AI may 
be the spaceship that will ferry 
us to new mathematical vistas, 
but we must captain it. 

Mathematicians have 
always welcomed the latest 
tools and technologies as thinking 
aids to which we can outsource 
the aspects of cognition that come 
least naturally to us. The abacus 
alleviated the manual burden 
of tracking large quantities; 
the human eye for precision 
hits a perceptual limit at just five 
objects. The slide rule, a device 
inspired by John Napier’s 
logarithm tables, relieved the 
notorious burden of multi-step 
calculation — reducing the task 
of multiplication down to one 
of addition, for example. 

Lee’s adversarial framing of 
Al doesn’t apply to mathematics, 
which is a tale of ever-evolving 
collaboration between humans 
and machines. Today’s computers 
are smarter than their ancestors; 
our thinking partners rather 
than mere aids. Tomorrow’s 
will be smarter still. But these 
technologies were created to serve 
as cognitive allies to humans. It is 
time we embraced them as such. 8 


Junaid Mubeen is a 
mathematician turned 
e educator, and author of 
aT '~ | Mathematical Intelligence 
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Views Columnist 


Chanda Prescod-Weinstein 

is an assistant professor 

of physics and astronomy, 

and a core faculty member 

in women’s studies at the 
University of New Hampshire. 
Her research in theoretical 
physics focuses on cosmology, 
neutron stars and particles 
beyond the standard model 


Chanda’s week 


What I’m reading 
Audre Lorde’s poetry 

has been helping me deal 
with the mass shootings 
here in the US. 


What I’m watching 
Women’s basketball 
is back here in the US. 
Go Connecticut Sun! 


What I’m working on 
Iam part of a national 
planning process to help 
determine what particle 
physics research we will 
do in the next decade. 


This column appears 
monthly. Up next week: 
Graham Lawton 
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Field notes from space-time 


Why planes fly We physicists want to give everyone a feel for 
what we are learning, but the truth is that physics and intuition 
don’t always mix, writes Chanda Prescod-Weinstein 


to Twitter about a question 
that completely caught me 
off guard: do we understand 
why planes stay aloft? It turns out 
that the answer to that depends 
on who youask. 

To allay any anxiety you might 
suddenly be feeling, the first 
thing to say is that we know which 
equations to solve and which 
solutions give us a plane that stays 
up in the air. The challenge is that 
we don’t know how to interpret 
those solutions to offer an 
intuitive explanation, something 
we can all immediately grasp, 
rooted in physical principles. 

I grew up hearing that it is all 
explained by Bernoulli’s principle, 
with lift resulting from air flowing 
faster over the top of the wing and 
slower underneath. But I learned 
recently that this can’t explain 
why planes can fly inverted. 

Whether this is a problem or 
not depends on what you think 
counts as a good understanding 
of physics. The mathematically 
inclined may be happy with the 
solutions alone. But as physicists, 
we are trained to expect that once 
an equation has been solved, we 
should be able to reverse-engineer 
an explanation for why the 
solution is physically sensible. 
Sure, physicists often work with 
complex equations. But we should 
be able to give everyone a feel for 
what we have learned, right? 

Well, sort of. In my book The 
Disordered Cosmos, I write about 
the time when British-Iraqi drag 
performer, writer and film-maker 
Amrou Al-Kadhi told a Channel 4 
News presenter in the UK that 
subatomic particles are non- 
binary, so of course it follows 
that gender can naturally be non- 
binary too. I loved this comment 
from Al-Kadhi for reasons that 
perhaps they themselves would 
find surprising: to me, it suggested 


I RECENTLY posted an article 


that all of the physicists who 
were shocked to discover that 
these fundamental objects can 
be particles and waves at the same 
time were too stuck in old ideas 
about gender to have an intuition 
for it. Perhaps if we all grew up 
without the gender binary, then 
wave-particle duality, as this 
quantum phenomenon is called, 
would feel as intuitive as gravity 
does, at least in terms of how it 
behaves in and around Earth. 
That is the thing about 
intuition. It is a feeling. The fifth 
definition of “intuition” in the 
Oxford English Dictionary comes 
from philosophy and is articulated 


“Perhaps if we all 
grew up without 
the gender binary, 
wave-particle 
duality would 
feel intuitive” 


as follows: “The immediate 
apprehension ofan object by the 
mind without the intervention of 
any reasoning process; a particular 
act of such apprehension.” That 
is to say, intuition is immediately 
understanding something 
without really having to think 
about it. In that sense, lam not 
sure intuition is possible in 
physics. We always have to think 
deeply about the subject at hand 
to understand what is going on. 
But it is certainly the case that 
such thinking becomes faster as 
we get more used to certain ideas. 
Importantly, even if we 
understand something, that 
doesn’t necessarily mean we know 
how to describe it in words. Alexis 
Shotwell writes about this in her 
book of philosophy, Knowing 
Otherwise: Race, gender, and 
implicit understanding. Shotwell 
describes the phenomenon of 
“implicit understanding” — 


knowledge that we hold but can’t 
put into words. Take riding a 
bicycle. As I wrote this paragraph, 
Ithought about how to describe 
the mechanism of riding a bike 
and realised it would probably be 
a good writing exercise because 
the words didn’t come naturally 
to me. So, while I disagree with 
some applications of the idea 

in Shotwell’s book, I think her 
concept of implicit understanding 
can help us to better understand 
our own perceptions and 
expectations of what physicists do. 

Does it matter if'we can’t put 
into words why planes fly, as long 
as we keep them aloft? This is, 
on some level, a philosophical 
question. Calling it philosophy 
doesn’t mean lam not responsible 
as a physicist for sorting out an 
answer, just that I understand 
Iam choosing a position that 
reflects my own personal view, 
not something that is rooted 
in definitive empirical data. As 
it happens, the way I think about 
this question has implications for 
questions that are more relevant 
to my research than planes are. 

A reader of this column wrote 
to me some months back, for 
example, asking what it meant 
that space-time is expanding: 
where was all of the extra 
space-time coming from? As I 
considered how to answer this 
question, I read other people’s 
explanations and realised that it 
might seem as if I were cheating if 
I gave similar explanations. None 
of them is intuitive and some of 
them boil down to “the equations 
imply this”, which would hardly 
be satisfying. In the end, the 
answer is that space-time isn’t an 
object but a phenomenon. What 
does that mean? It may not be 
immediately obvious, but in my 
next column | will try to explain, 
to make sense of it in the most 
intuitive way I can. Stay tuned. I 


Signal Boost 


Welcome to our Signal Boost project — a page for charitable 


organisations to get their message out to a global audience, free of 


charge. Today, amessage from Pink Rooster 
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gaps in mental health provision 


Pink Rooster are a Northampton, UK, based 
wellbeing charity supporting a wide range of 
beneficiaries from disadvantaged and 
marginalised communities using a range of 
creative, therapeutic and arts-based activities 
and therapies to improve wellbeing, and address 
issues around social isolation, stigma and lack of 
statutory mental health provision. 

The Covid pandemic, and now the ever- 
looming cost of living crisis, is seeing a sharp rise 
in the numbers of people of all ages experiencing 
mental health issues, and this looks to rise 
exponentially in the coming months as we start 
to emerge from the worst of the pandemic and 
the cost of living crisis starts to bite. 

Pink Rooster are partnering with Immersive 
Dome Experiences to develop and deliver a unique 
combination of interventions based around the 
use of immersive, virtual reality, combined with 
VR and traditional therapies including ACT and 
CBT and access to creative arts. 

Northamptonshire comprises some of the 
most deprived areas in the country with an 
increasing need in services along with long 


Waits for NHS treatments. 

Our work extends to a wide range of groups 
(and surrounding geographical areas) living with 
life limiting conditions including dementia, 
neurodiversities, PTSD, anxiety disorders, 
depression, autism, ADHD, special educational 
needs, learning difficulties. 

Using Pink Rooster’s new wellbeing centre to 
act as a Safe space and immersive hub, we are 
confident that our innovative approaches will 
address an ever-increasing need in service 
provision for those unable to afford private 
treatments or have long waits for statutory 
provision. 

We are getting more and more reports 
that GP's and social prescribers do not have a 
continual pathway for people to get help, in one 
case a GP telling a patient they had no suitable 
local service to refer that patient to. 


Pink Rooster is grateful for the support of Zee 
Dinally and his team at Immersive experiences. 
www.immersive-experiences.co.uk 


What can you do to help? 
Our innovative approach to addressing gaps 
in mental health provision and addressing 
inequalities, requires significant financial, people 
and time investment. We need support to help us 
raise funds, in kind support to deliver our services 
free at the point of delivery to an ever increasing 
demographic and more volunteers to help deliver 
and develop our services. 

We are also looking to partner with academic 
and healthcare institutions and help evaluate and 
feed our work into research. 


You can contact Pink Rooster at info@ 
pinkrooster.org website: pinkrooster.org 


Do you need your signal boosted? 

If you area charitable organisation working in STEM, science, medicine, 
technology or conservation, and would like to find out more about this project 
contact Jacqui McCarron on jacqui.mccarron@newscientist.com 
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Fragile beauty 


STRIKING and poignant, these 
photographs capture the beauty 
and fragility of the planet while 
highlighting the need to protect 
our natural landscapes. They are 
some of the shortlisted images for 
Earth Photo 2022, a global film and 
photography competition created 
by Forestry England and the Royal 
Geographical Society in London. 

Yevhen Samuchenko’s image 
of the pink salt lake in Kherson, 
Ukraine (main image), is one 
of those shortlisted in the Place 
category. The photograph, At the 
Pink Planet, 1 Car and 2 People, is 
from a larger series of stunning 
bird’s-eye views that Samuchenko 
has captured using a drone. This 
picture was taken during summer, 
when the lake’s colour is richest — 
its pink hue is due to beta-carotene 
pigment produced by algae. 

Moving clockwise, the next 
picture is Unearthed #1, also from 
a series of linked images. Over 
12 days in 2021, Romain Loubeyre 
photographed the Fagradalsfjall 
volcano in Iceland as it erupted. 
This photo has been shortlisted 
in the Nature category. 

Immediately below is 
Wind Energy and Trees: Allied 
against climate change by Roberto 
Bueno, shortlisted in the Changing 
Forests category. His shot of a 
pine tree and wind turbine in 
Tarragona, Spain, was artfully 
composed to illustrate what he 
calls the “two necessary policies 
against climate change”. 

And finally, at the bottom right 
is Red Pepper Picking by Subrata 
Dey, who photographed workers 
in Bogura, Bangladesh, harvesting 
the very popular-—and hot - local 
red chillies. This photograph was 
shortlisted in the Place category. 

The Earth Photo 2022 exhibition 
opens at the Royal Geographical 
Society on 17June. ff 


ROMAIN LOUBEYRE, UNEARTHED #1, 2021 
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ROBERTO BUENO, WIND ENERGY AND TREES: ALLIED AGAINST CLIMATE CHANGE, 2020 


Gege Li 


YEVHEN SAMUCHENKO, AT THE PINK PLANET, 1 CARAND 2 PEOPLE, 2019 


SUBRATA DEY, RED PEPPER PICKING, 2022 
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Views Your letters 


Editor’s pick 


On the gender gap 

in STEM subjects 

21 May, p 27 

From Rachael Padman, 

Dalham, Suffolk, UK 

Maria Rossini writes that ingrained 

attitudes limit girls’ engagement 

in science, technology, engineering 

and maths (STEM) at school. It seems 

to me an unstated assumption that 

these subjects are where the power 

lies, so we need more women in 

STEM to ensure that power and 

influence are shared more equitably. 
I have seen proponents of this 

view fall back on the argument that 

women are sufficiently different 

from men that they find other 

subjects more attractive than STEM- 

as-it-is, and that therefore STEM 

needs to change. These people 

will also say that school textbooks 

need to distort the history of under- 

representation of women in these 

fields to give greater prominence 

to contributions by women. 
Perhaps it is more to do with an 

over-representation of men. At my 

university, men avoid history of art 

like the plague. Is that a problem? 

In the life sciences, women are quite 

well represented and several recent 

Nobel prizes are a tribute to that. 

Perhaps it is time for a much more 

nuanced look at the different areas 

within STEM, to see why men and 

women make different choices. 

We could also ask whether 

that actually matters so much. 


Attitudes of privileged can 
be economically irrational 
14 May, p 18 
From Sam Edge, 
Ringwood, Hampshire, UK 
The finding that privileged people, 
like me and probably many of your 
readers, would rather not deploy 
policies to promote resource 
equality, even if those policies 
have a neutral or positive effect on 
their own access to resources, such 
as jobs or money, is unsurprising. 
The point of being privileged 
isn’t entirely to do with comfort — 
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otherwise, why would some well- 
off people strive for more wealth 
when it doesn’t improve quality of 
life? The point of privilege is more 
to do with the knowledge that one 
isa member of a minority group, 
in a better position than the 
majority. The more exclusive the 
group, the higher the satisfaction. 
To have something that others 
don't, regardless ofits utility, is 
known as a positional good. The 
reality of such things is why most 
economic theories that rely upon 
individuals acting in their own 
best interests are inherently futile. 


Could concrete help slow 
the loss of Antarctic ice? 


14 May, p 23 

From Jim McHardy, Clydebank, 
West Dunbartonshire, UK 

You report that groundwater 
beneath Antarctic ice can impact 
its flow to the ocean, perhaps 
causing faster movement and 
break-up of the ice sheet. 

That being the case, it may be 
worth injecting a coarse concrete 
mix through a drill hole in the side 
of a small glacier. Iimagine this 
could cause roughening ofthe 
bedrock under the ice. 

By doing this to a narrow glacier, 
Ispeculate that any slowing effect 
would be more noticeable, and 
could offer at least a temporary 
solution to some glacial melting. 
If the method works, it could be 
extended to larger glaciers. 


When is ademon 

not a demon? 

21 May, p15 

From Timothy Mead, 

St Keverne, Cornwall, UK 

The version of “Maxwell’s demon” 
that you covered, which seemingly 
defeats the second law of 
thermodynamics to create a 


perpetual engine, appears to be 
no more than a simulation of life, 
which itself is no more than the 
local defeat of entropy. The means 
are different, the situation is the 
same. And the energy powering it 
has to come from somewhere. 


Go for a full ban on 
large, polluting vehicles 


7 May, p 27 

From Kimon Roussopoulos, 
Cambridge, UK 

Andrew Simms’s call for a ban on 
adverts for SUVs in his comment 
article shows a paucity of 
ambition. Given the nature 

of the climate emergency, surely 
itis better to actually ban these 
vehicles and their like, at least 
for the vast majority who have 
no real need for them. 


Don’t insulate with old 
clothes and empty plastics 


Letters, 14 May 

From Glenn Pure, 

Canberra, Australia 

Barry Cash asks whether recycled 

clothing and plastic containers 

could be used for home insulation. 
My simple response is: don’t 

go there. The materials mentioned 

are usually highly flammable. 

Worse, they are likely to generate 

toxic fumes when burned. Due 

to this, I would be very surprised 

if building regulations allow 

the use of such materials. 


Could there be ways to 
save the bird brain lab? 

21 May, p14 

From Richard Turner, 

Beverley, East Yorkshire, UK 

I was very sad to read that the 
Comparative Cognition Lab in 
Cambridge, UK, which studies the 
intelligence of corvids, may close. 


Want to get in touch? 

Send letters to letters@newscientist.com; 

see terms at newscientist.com/letters 

Letters sent to New Scientist, Northcliffe House, 
2 Derry Street, London W8 5TT will be delayed 


Could there be a way to save 
the day? Maybe crowdfunding 
fora documentary about the 
work carried out there, or even 
the chance to visit the centre? 
In addition, if there were any 
experiments relating to corvid 
intelligence that people could 
carry out in their gardens, 
they might be willing to pay 
for instructions or the chance 
to send results back to the lab. 


You are right, Australian 
mammals get a bad rap 


14 May, p 27 
From Mark Nelson, Hobart, 
Tasmania, Australia 
Jack Ashby is spot on in his 
observation of dismissive 
attitudes towards native 
Australian mammals. 
As an example of this, I 
remember an interview with 
the daughter of the owner 
of Beaumaris Zoo in Hobart, 
Tasmania, who overheard the 
disappointment in a local’s voice 
on seeing the last living thylacine, 
or Tasmanian tiger — “Oh, it’s only 
a Tasmanian animal” — before 
rushing offto see the more 
“interesting” exotic animals. 
This is even more poignant 
given that the unique thylacine 
was hunted to extinction to 
preserve the rarest of non-native 
Australian animals, the sheep! 


Sweet tips for growing 
your own sweetcorn 
30 April, p51 

From Michael Allen, 

Ottawa, Canada 

Clare Wilson gives useful tips 
on growing sweetcorn. It is 
worth pointing out that each 
plant, though it might be up 
to 2 metres high, will usually 
yield only one ear of corn. 

When I first started growing 
it, Ithought I must be doing 
something wrong, so asked 
some farmers about it. They said 
that is just the way it is— one ear 
per plant. So you need to grow 
enough plants to allow for that. 


New _ 
Scientist 
Subscriber 
Event 


ONLINE EVENT 


PSYCHEDELICS AND 
MIEN TAL HEALTH 


YOUR QUESTIONS ANSWERED 
28 June 6-7pm BST and on-demand 


There is a lot of excitement about the potential role PANEL INCLUDES: 
psychedelics could play in treating mental health conditions, 


; ‘ ‘ wed . Chen Ly 

including depression, PTSD and addiction. Interesting New SelentisPaatial 

results in a growing number of clinical trials and in rigorous media manager 

academic research are bringing this controversial topic to 

the fore, but questions remain. Daniel Cossins 
New Scientist deputy 

What role can and should psychedelics play in the pead.oBmetures 


treatment of mental health conditions? Are they safe? How 
hasithe ban on these drugs affected research? How and Grace Wale 

C ‘ New Scientist US-based 
why might psychedelics have such an effect? And could we health reporter 
replicate the effects of psychedelics without the trip? 


. : Ros McAlpine 
Join our panel of experts as they discuss these ety doeaisher a: UCL Insitute 
questions and more in our second subscriber-only event of Mental Health Science 


of 2022 — with the agenda set by you, the audience. 


Scan me to register 


To register and submit your questions visit 
newscientist.com/juneevent2 


You will need your 8 digit subscriber number which can 
be found on our customer service and event emails. 


Views Culture 


Living by numbers 


Can big data help us make better life decisions? A thought-provoking book 
says it can—but Elle Hunt finds some important holes in the argument 


G 


Book 

Don’t Trust Your Gut 
Seth Stephens-Davidowitz 
Bloomsbury 


EVERY day, we outsource decisions 
to the internet: should we stay at 
that hotel, eat at this restaurant, 
ride with that driver? We have 
become so accustomed to the 
large-scale insights afforded by 
tech, many of us wouldn’t buy 

so much as a toaster without 

first checking reviews online. 

Their accessibility and apparent 
authority mean that to just roll 
the dice and pick an appliance 
is almost unthinkable —- why 
wouldn’t you ask Google first? 

And yet, when it comes to many 
more important decisions — like 
what we choose to study or who 
to marry — we often trust our gut. 
This, argues economist Seth 
Stephens-Davidowitz, is where 
we are going wrong. After all, 
following our instincts can lead 
us to act on subconscious bias or 
to keep following dead-end paths. 

Asa former data scientist at 
Google, Stephens-Davidowitz was 
granted an overarching view of the 
questions we would rather put toa 
search engine than a friend, which 
he shared in his 2017 bestselling 
book, Everybody Lies. Now, he 
wants us to use the insights 
afforded by big data to inform life 
decisions such as who to marry 
and where to live. He calls it 
“self-help for data geeks”. 

In his new book Don't Trust Your 
Gut: Using data instead of instinct 
to make better choices, Stephens- 
Davidowitz brings together 
“credible answers to fundamental 
questions” as revealed by vast 


Piercings, it turns out, 
correlate with popularity 
on dating sites 
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online data sets, so we can apply 
them to be more successful and 
happier. “While we often think 
we know how to better ourselves, 
the numbers, it turns out, 
disagree,” he writes. 

Some findings are indeed 
counter-intuitive, suchas the 
overstated advantage of youth 
in starting a business, or the 
popularity of people with non- 
natural hair colours or body 
piercings on dating platforms 
(suggesting you should aim to “be 
an extreme version of yourself”). 

Others may be more in line 
with expectations: we routinely 
overestimate the pleasure of 
passive activities such as snacking 
and watching TV. Research by the 
London School of Economics 
found that even relaxing tends to 
make people feel less happy than 
anticipated. On the other hand, 


we underestimate the boost 
of running errands or visiting 
museums or libraries. 

From work to relationships, 
Stephens-Davidowitz looks to 
the data for guidance and, where 
possible, tries it out for himself. 
In the “Makeover: Nerd edition” 


“You might be better 
off making friends at 
work than pushing for 
a salary increase, if you 
want to be happier” 


chapter, he uses “AI plus rapid 
market research plus statistical 
analysis” — putting more than 
100 doctored images of himself 
to an online survey — to glean that 
people generally prefer him with 
glasses anda beard. 

It is one example of where 


Stephens-Davidowitz sacrifices 
scientific rigour for a stunt, or 
puts forth a data-driven approach 
to life that is of limited practical 
application. Though entertaining 
and thought-provoking, Don’t 
Trust Your Gut is most persuasive 
as “self-help that actually works” 
when it is puncturing myths 
about the importance of 
education and wealth, or 
tried-and-true sources of life 
satisfaction. Gratifyingly, the 
author suggests, these might be 
as simple as calling a friend, taking 
a walk near water or having sex. 

He demonstrates, in broad 
strokes, what works best for most 
people, so that all of us might learn 
from their example. If you want to 
be happier day to day, for example, 
you might be better off making 
friends at work than pushing for 
a salary increase. Working with 
friends may be the “one way to 
truly make work tolerable — or 
even enjoyable”. 

But his somewhat utopian view 
of data—as a resource to be mined 
then applied, like painting by 
numbers —can be at odds witha 
world already transformed by it. 
Numbers may not lie, as Stephens- 
Davidowitz writes — but nor do 
they reveal the complete, complex 
picture, especially when they are 
controlled by corporate interests. 
When our behaviour is already 
being shaped by data in ways to 
which we aren't privy, perhaps 
success isn’t always a matter of 
making the right decision. 

And then how you feel about 
a decision can be just as relevant 

_ toyour commitment to it as the 
3 favourable statistics backing it 

z up. This he acknowledges in the 

5 book’s dedication, to his wife: 
“Ifthe data says that loving you is 
wrong, I don’t want to be right.” I 


Elle Hunt is a freelance 
writer based in Norfolk, UK 
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The ascent of mammals 


The story of the evolutionary origin of mammals is told with 
elan in this clear, engaging book, finds Michael Marshall 


G 


Book 

The Rise and Reign 
of the Mammals 
Steve Brusatte 

Picador 


ANYONE writing about mammals 
faces a key challenge: not making 
it about us. Humans are mammals 
of course, and it is easy to present 
the tale of mammalian evolution 
as inexorably leading to our arrival. 
Palaeontologist Steve Brusatte 
deftly avoids this problem in his 
new history of mammals by leaving 
almost all mention of humans to 
the final pages, where we come 

in as, essentially, a peculiar and 
rather alarming twist in the tale. 

Brusatte is most famous for his 
work on dinosaurs. His previous 
book, The Rise and Fall of the 
Dinosaurs, was a widely praised 
bestseller. In recent years, he has 
expanded his research into other 
areas, and The Rise and Reign 
of the Mammals is the result. 

The evolutionary origin of 
mammals is a complex story, 
involving technical terms such as 
“mammaliaform” - meaning “an 
animal that is almost a mammal but 
not quite”. Worse still, many of these 
kinds of animal are now extinct, 
with no modern equivalent to help 
us understand them. To Brusatte’s 
credit, his discussion of the 
emergence of mammals remains 
startlingly clear and engaging. 

For instance, the synapsids 
come to life as a group of 
reptile-like animals that, to 
an inexperienced eye, might be 
mistaken for oversized geckos or 
primitive dinosaurs. But in fact, they 
had distinctive skulls that enabled 
them to grow powerful jaw muscles 
for chomping on tough insects - a 
trait that would be carried through 
to their mammalian descendants. 
The most famous synapsid is 


Asail-backed Dimetrodon looked 
like a primitive dinosaur, but was a 
reptile-like precursor to mammals 


Dimetrodon, which had a huge sail 
onits back, but there were many 
others and they dominated land 
ecosystems for millions of years. 

Brusatte is particularly good 
on how we draw the line between 
mammals and non-mammals. 

He acknowledges that on some 
level it is an arbitrary distinction, 
created to help make sense 

of a complex world. But he 

still offers a sensible answer. 

At this point, the story would 
normally cover how the tiny 
mammals lived in the shadow of 
the huge dinosaurs for millions of 
years. Brusatte engages hard with 
this cliché, arguing that competition 
actually went both ways: mammals 
couldn't grow very large with the 
dinosaurs around, but dinosaurs 
couldn't get very small because 
mammals were much better at 
carving out a niche at that size. 

He shows a similarly deft touch 
when handling the mass extinction 
of 66 million years ago that wiped 
out all the dinosaurs except birds. 

It is true that mammals survived, 
but Brusatte shows that it wasn’t an 
easy escape. Instead, he emphasises 


how much of a hit the mammals 
took, with three out of four species 
disappearing in one heavily studied 
region. Mammals, writes Brusatte, 
had many little advantages that 
helped them to scrape through, 
including being small and 

adapted for a generalist diet. 

The story ends with the primates, 
the group that includes humans. 
However, Brusatte’s focus here is on 
non-human primates, exploring the 
earliest primates that emerged soon 
after the dinosaur extinction and 
following their monkey and ape 
descendants up to the present. 
When Homo sapiens turns up, 
it is presented as something of 
a calamity: our hunting prowess 
wipes out many mammal species, 
and our hominin cousins such as 
Neanderthals die out as well. 

Plenty of writers have tackled 
mammalian biology, but The Rise 
and Reign of the Mammals stands 
out for its brilliant balance of 
scientific detail and lively, efficient 
storytelling. Brusatte has a clear 
understanding of the book he is 
writing. It isn’t along argument, like 
On the Origin of Species, but rather 
a story, which he tells with elan. # 


Michael Marshall is a science writer 
based in Devon, UK 
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Watch 

Spriggan is one 

of anime’s hottest 
properties. Can the 
ARCAM corporation's 
Spriggan agents protect 
Earth from the deadly 
relics of an ancient 
civilisation? A new 
adaptation is coming 
to Netflix on 18 June. 


Read 


Venus has captivated 
astronomy historian 
William Sheehan and 
astronomer Sanjay 
Shridhar Limaye. This 
illustrated account of 
the planet might make 
you wonder whether life 
could have evolved there 
after all. To be published 
on 13 June. 


Visit 

Understanding the 

Al revolution is a New 
Scientist event featuring 
talks from DeepMind's 
Shakir Mohamed and 
Al anthropologist Beth 
Singler. Watch it online 
or visit London's Conway 
Hall at 7pm BST/2pm 
EST on 15 June. 
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Views Culture 


The film column 


The need for speed Part war film, part techno-thriller, Top Gun: Maverick might 
lack narrative realism, but this 1980s nostalgia-fest is still a thrilling display 
of aeronautical stunts, featuring some very fast planes, says Simon Ings 


Simon Ings is a novelist and 
science writer. Follow him on 
Instagram at @simon_ings 


& 


Film 

Top Gun: Maverick 
Joseph Kosinski 

Out now 


Simon also 
recommends... 
Book 

The Right Stuff 
Tom Wolfe 


Vintage 

“What is it that makes a 
man willing to sit on top 
of an enormous Roman 
Candle...and wait for 
someone to light the fuse?” 
Tom Wolfe’s 1979 account 
of US test pilots and their 
aircraft is as timeless as 
“the right stuff” itself: 


Video 

F-22 Flight Controls 
Delivered to pilots studying 
at MIT in 2019, this is a 
jaw-dropping account of 
why fighter jets are easier 
to fly, and more frightening, 
than you could imagine. 
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NEAR the climax of Joseph 
Kosinski’s delirious sequel to 
1986 hit Top Gun, a state-of-the- 
art, fifth-generation fighter plane 
engages Pete “Maverick” Mitchell’s 
aircraft in a dogfight around snow- 
capped mountains. Suddenly, the 
huge, hulking wonderplane banks, 
stalls and turns, hanging over 
Mav (Tom Cruise, even more 
steely eyed than usual) and his 
wingman Rooster (Miles Teller) 
as though it is painted on the sky. 
“What the fuck was that?” 
Rooster cries, although an actual 
graduate of TOPGUN (official 
name, the Navy Strike Fighter 
Tactics Instructor programme) 
would probably know a Herbst 
manoeuvre when they saw one. 
The Herbst (also known asa 
J-turn) is the kind of move you 
can pull only if you are flying one 
of a handful of very expensive 
fighters designed and built since 
2010. The Russian Sukhoi Su-57 is 
one; China has the Chengdu J-20. 
We aren't told which aircraft 
Mav is up against here, but he 
is in trouble: the F/A-18s he is 
commanding are no slouch, but, 
being children of the 1990s, they 


are neither super-stealthy 
nor super-manoeuvrable. 

Mav is also facing off against 
progress, personified by a rear 
admiral nicknamed the Drone 
Ranger who (ina splendidly 
sour cameo by Ed Harris) declares 
that drones are the future, and 
that carrier-based fighter pilots 
like Mav are dinosaurs. 


“Tom Cruise’s Maverick 


breaks all speed 
records, reaching 

an epic 3.5 kilometres 
asecond” 


Most of the time, however, 
this sequel steers clear of ideas, 
and devotes itself wholly to 1980s 
nostalgia, as Mav (now a test pilot) 
sets about making his peace 
with the orphaned son of his 
old wingman Nick “Goose” 
Bradshaw. This is a well-told 
tale of misunderstanding and 
redemption, interspersed with 
one-liners and Easter eggs for fans 
of the earlier film. In one touching, 
funny scene, Mav thanks Ice (now, 
God help us, commander of the 


Pete “Maverick” Mitchell 
(Tom Cruise), steely eyed 
in an F/A-18 combat jet 


US Pacific fleet) for keeping 

him in fighter planes and out 

of promotion. Of Kelly McGillis’s 
Charlie, Mav’s love interest in the 
first movie, there is no mention, 
but not every storyline can look 
back, and in this film, Mav’s old 
flame Penny Benjamin (Jennifer 
Connelly) proves no pushover. 

This is a peculiar project: part 
war film (as our heroes steal a 
plane from under the noses of the 
enemy), part techno-thriller (as 
Mav breaks all speed records and 
reaches an epic 3.5 kilometres 
a second) and part sports movie 
(as Mav welds his TOPGUN pupils 
into a world peace-saving team). 

Films can be good fun-fair rides 
as much as they can be good 
dramas, and it would be silly to 
criticise this thrilling display of 
real-world aeronautical stunt work 
for its lack of narrative realism. 
What we might look forward to 
eventually, though, is a film that 
looks for peril and heroism in 
amore contemporary theatre, 
featuring aerial combat that is 
truly fifth-generation: super- 
stealthy, super-manoeuvreable, 
and drone-enhanced. 

Until someone makes that 
imaginative leap (and, crucially, 
can take a global audience along 
for the ride), we can expect armed- 
forces movies to draw increasingly 
on science fiction for their plots. 
Why is the pilot dogfighting with 
Mav dressed like an Imperial TIE- 
fighter pilot from Star Wars? Why 
is the illegal uranium enrichment 
plant that is the target of Mav’s 
raid equipped with a 2-metre-wide 
exhaust vent lifted from the Death 
Star? Because this is what science 
fiction is, much of the time: 

a placeholder, a hoarding that 
reads, “Coming soon: the future.” 
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Lifting 
the fog 


Brain fog is a nebulous 
concept that eluded 
scientific scrutiny — until 
covid-19 thrust it into the 
spotlight. Kayt Sukel reports 


to lunch: she had just recovered from 

covid-19 and was glad to be meeting 
her friends again. Before leaving her home in 
Plano, Texas, she checked the calendar, making 
a mental note of the restaurant and when to 
meet. “But instead of going there, I got in my 
car and drove to acompletely different place,” 
she recalls. “I sat at the table for half an hour, 
looking at my phone, wondering where 
everyone was. My brain fog was really bad.” 

That wasn’t a one-off. After having covid-19, 
Shukis had frequent episodes of memory 
loss. She would forget to make dinner, had 
trouble finding the words to describe things 
and got confused about school pick-up times. 
“Thad never had any difficulties with these 
kinds of things before. It just felt like my brain 
wasn’t working right.” 

Shukis is one of millions of people 
worldwide reporting a severe dent in cognitive 
functioning following a covid-19 infection, 
and asa result, the issue of brain fog has been 
thrust into the limelight. For many, this is long 
overdue. “It’s something that patients with 
a wide variety of different medical problems 
have said has interfered with their ability to 
function for along time,’ says Sabina Brennan, 
aneuroscientist at Trinity College Dublin, 
Ireland, and author of Beating Brain Fog. The 

2 hope is that this interest could improve care 
= for those experiencing it. “Ifthere’s anything 
3 positive to come out of the covid-19 pandemic, 


C OURNEY SHUKIS was looking forward 
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it’s that the spotlight is now on brain fog and 
the scientific community is paying much 
more attention to it,” says Brennan. 
The concept of brain fog goes back to 
the early 1800s, when German physician Georg 
Greiner first used the words “fogging of the 
light of reason” or “clouding of consciousness” 
to describe the cognitive deficits accompanying 
delirium. Brain fog, as a term, has been 
used intermittently since then as a way to 
characterise sluggish cognition, but it became 
popular again in the 1990s, to describe the 
experience of living with chronic fatigue 
syndrome and some autoimmune conditions. 
Brain fog isn’t a medical condition in 
its own right, however, and there are no 
diagnostic criteria. Rather, it is an umbrella 
term that covers a wide range of cognitive 


“For many, 
brain fog lasts 
weeks, months 
or even years” 


symptoms, including a lack of mental clarity, 
memory problems and an inability to focus. 
“It’s away to describe that one’s thinking, 
memory or concentration are just not as 
good as they once were,” says Andrew Budson 
at the Veterans Affairs Boston Healthcare 
System in Massachusetts. 

Today, there are dozens of conditions 
that are associated with brain fog, including 
allergies, menopause, attention deficit 
hyperactivity disorder (ADHD) and kidney 
failure, as well as mental health conditions 
such as anxiety and depression. “People 
have been using brain fog to describe a 
host of cognitive symptoms that come with 
a wide variety of different medical issues 
fora very long time,” says Anna Nordvig, 

a neurologist at Weill Cornell Medicine in 
New York. Because of this, it is hard to pin 
down statistics on how prevalent brain fog 
is, but she believes it is more common than 
many clinicians think. 

What we can say is that brain fog is more 
than just a passing feeling. Most of us have 
probably experienced dull or laboured 
thinking at some point, perhaps after an 
infection, taking medication or even a night 
of heavy drinking. Generally, that fogginess 


soon dissipates. But for many, brain fog lasts 
for weeks, months or even years, according 
to Suzanne Gilberg-Lenz at Cedars-Sinai 
Medical Center in Beverly Hills, California. 
“Ifyou find you are having trouble with brain 
fog on a regular basis — your memory or your 
attention isn’t working the way it once did 
and it’s disrupting your life — that’s when 

it’s a problem and you need to do something 
about it,” says Gilberg-Lenz. 

Added to the subjective nature of brain 
fog is the fact that two people might not 
experience it in the same way, making it a 
particularly “squishy” term, says Julie Dumas, 
a neuroscientist who studies menopause and 
cognition at the University of Vermont. “Some 
people have problems with memory, others 
with attention. Other people are just really 
tired,” she says. All this also makes it hard to 
measure, which means it hasn’t had as much 
attention as it might have done in the past, 
she says. When people experiencing brain fog 
undergo standard tests of cognition, they tend 
to fall within the normal range of function, 
“even if they feel like their brains are really 
failing them”, says Dumas. 

And like some other neurological issues, 
such as migraine, brain fog disproportionately 
affects women, and, as a result, has historically 
been downplayed by clinicians, according to 
Brennan. “It’s not always been taken seriously 
by doctors because they’ve thought that women 
might be exaggerating or catastrophising what 
was happening to them,” she says. 

In the wake of the pandemic, it has become 
harder to dismiss brain fog. Approximately 
10 to 25 per cent of those infected with the 
SARS-CoV-2 coronavirus develop long covid, 

a condition characterised by new, returning or 
ongoing health issues related to the infection. 
While many people report fatigue, muscle pain 
and digestive problems, among the top three 
most commonly reported issues is brain fog. 
Last year, a survey of nearly 1000 adults in 

the US with long covid found that almost half 
reported lasting brain fog, forgetfulness and 
concentration problems. 


No clear pattern 


As is the case with brain fog related to other 
conditions, in people recovering from covid-19, 

it can be varied. Emma Ladds at the University 

of Oxford and her colleagues interviewed 
hundreds of long-covid patients about their 
neurocognitive problems. They learned that 
people’s lived experiences with these cognitive > 
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issues were broad. “You can definitely see some 
overlapping problems like with memory or 
word-finding problems, but there was really 
no particular pattern to the dysfunction,” 
says Ladds. “The one common thing between 
all patients is they described these cognitive 
problems as being some of the most 
functionally difficult to live with after covid.” 
Muzaffer Kaser, a psychiatrist at the 
University of Cambridge, and his colleagues 
have been attempting to quantify the effects 
of brain fog after covid-19 through the COVID 
and Cognition (COVCOG) study. They collected 
subjective reports from 181 people who had 
previously had covid-19, as well as 185 
individuals who hadn't. They also gave 
participants a series of standard tests that 
assess memory, attention and executive 
functioning — a suite of mental abilities 
including working memory — to better 
understand what they were dealing with. 
With mild cognitive impairment, a type 
of memory problem that is a risk factor for 
going on to develop Alzheimer’s disease, 
people tend to see around one “standard 
deviation” from the average score on these 
cognitive tests. Kaser’s team found that for 
post-covid brain fog, it was about half this — 
0.5 standard deviations. “It may not look like 
alot on paper — in fact, it may read as normal 
to someone who doesn’t have a baseline test 
to compare it to — but 2 pints of beer will give 
youa 0.5 standard deviation decline in your 
cognitive function,” says Kaser. “It’s enough 
that it can really interfere with your ability 
to perform day to day.” 


Inflamed brain 


So what might be happening in someone’s 
head to result in such cognitive dysfunction? 
To perform at our best, different regions of 
the brain - and the neurons within them — 
need to be able to communicate efficiently 
with one another to process and respond to 
the world around us. 

Studies looking at other organs have shown 
that much of the covid-19-related damage 
is due to an overactive immune response. 
That has led many researchers to suggest 
that inflammation in the brain, caused by that 
same heightened immune reaction, gums up 
the neural works, leading to the kind of cell 
damage and death that makes it harder for 
brain cells to send signals to one another. 

The idea is plausible. The COVCOG study 
found that the more severe the illness, the 
greater the cognitive problems. And when 
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“Cell damage 


might make 

it harder for 
brain cells to 
send signals to 
one another” 


Gwenaélle Douaud at the University of Oxford 
and her colleagues compared existing medical 
records of 401 individuals before covid-19 and 
then after they recovered, including brain scans, 
they not only saw greater cognitive decline on 
cognitive assessments but also tissue damage in 
certain areas. These included the hippocampus, 
the brain’s memory hub. Even so, says Douaud, 
it isn’t possible to say whether these tissue 
changes are related to brain fog. “We have 
no way of knowing if any of the infected 
participants suffered from brain fog,” she says. 
“But the greater cognitive decline was seen in 
processing speed and particularly in executive 
function for infected participants. They had 
a harder time performing complex tasks.” 
Nordvig, however, believes that the “nuts 
and bolts mechanisms” of covid-19-related 
brain fog are more complicated than 
inflammation alone. For instance, we know 
that SARS-CoV-2 infection can affect the 


Brain fog 

is one of the 
most difficult 
symptoms 

of long covid 
to live with 


circulatory system, and it is possible that 
subsequent blood vessel changes affect 
the blood-brain barrier, which separates 
and protects the brain from what is going 
on in the rest of the body. 

Nordvig’s own research suggests that 
covid-19 may not always result in damage 
to areas of the brain, but may rather lead to 
“tissue at risk”. For a host of reasons — ranging 
from inflammation to compromised blood 
vessels — there may be brain areas where cells 
are no longer able to get the nutrients or blood 
flow they require to work at their best. “There 
have been a number of studies now that talk 
about the decreased ability of the brain to 
pick up nutrients,” she says. “It’s quite patchy, 
with different small areas affected.” This 
could explain why there is such a variety in 
dysfunction between individuals, she says, 
and why the severity of brain fog often seems 
to fluctuate. “It’s also actually good news: this 
tissue is still there and still is functioning, 
albeit not as well as it could. That means 
it’s recoverable and there’s the potential 
for people to get better.” 

Itis also likely that, in many people, covid-19 
is worsening pre-existing conditions that 
could be related to brain fog. These might 
include sleep problems, such as sleep apnoea, 
which we know can affect cognition, as well 
as migraine and ADHD. Depression and 
anxiety are also linked to brain fog-like 
symptoms, and can occur or worsen after 
a bout of covid-19, especially a severe one. 
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“Tn our clinic, we see a lot of comorbidities,” 
says Nordvig. “These conditions, as much as 
covid itself, may be contributing to that overall 
cognitive dysfunction.” 

Studies are also showing commonalities 
between the brain issues seen following 
covid-19 and in other conditions associated 
with brain fog. That increased inflammation, 
for example, can also be seen in the 
menopause as well as in depression, anxiety 
and most autoimmune disease. This makes 
it all the more difficult to treat. 

“We are learning that brain fog is really 
complicated. There’s not just one thing that 
you can measure and then fix,” says Nordvig. 
“There are likely dozens of different factors, 
beyond inflammation, that are affecting a 
lot of different bodily systems that ultimately 
lead to this cognitive dysfunction.” 

Even so, the consensus is that the problem 
is reversible. “We've learned that brain fog 
really is more ofa cognitive dysfunction thana 
cognitive impairment,’says Kaser. “Impairment 
has the connotation that something is lost and 
you aren't likely to get it back.” 

While there are no exact statistics, most 
studies suggest that, provided any underlying 
medical condition related to brain fog is being 
managed, people will see improvement within 
three months. That is why, says Dumas, it is so 
important to communicate with your doctor 
not only about your brain fog, but what other 
symptoms you may be experiencing. One 
of the best things you can do, she argues, 
is “treat everything that can be treated”. 

That is what happened to Shukis, even if her 
doctor didn’t have much to offer her in the way 
of relief. “They basically said it should resolve on 
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Feeling 
forgetful? 
Agood diet 
might assist 


its own-and about three months later, it did.” 

Despite a dearth of treatments, lifestyle 
changes can often help, says Brennan. 

Sleep is a good place to start, because sleep 
deprivation contributes to those slow and 
fuzzy feelings associated with brain fog. 
Making improvements to your diet and 
exercise regimen can also help. 

“We've known for a long time what’s good 
for the heart is good for the brain,” says 
Brennan. “That includes anti-inflammatory 
diets like the Mediterranean diet and physical 
exercise. Physical activity really is one of the 
best things you can do for your brain to keep 
it sharp. Even if you just start with a short walk 
and then build up gradually, it’s a big help.” 

Sleep, diet and exercise are all known to 
help reduce inflammation in the body and 
brain —and certainly that is of benefit. But 
there are other explanations, too. Sleep is 
now believed to promote waste clearance 


Exercise 

can help lift 
brain fog in 
some cases 


from the brain, removing molecular debris 
that hampers neural signalling. A healthy 
diet, such as the Mediterranean diet, ensures 
your brain is getting the nutrients it needs 
for optimal functioning. “What you put into 
your mouth affects what comes out of your 
brain,” says Brennan. “Adopting a healthy diet 
is the best way to get the nutrients your brain 
needs to work its best.” 

As for exercise, it stimulates the production 
ofa chemical called brain-derived neurotrophic 
factor, sometimes referred to as “brain 
fertiliser”, because it helps promote repair and 
enhances the performance of connections 
between brain cells. And exercise pumps more 
blood up to the brain. “When you start 
exercising, the blood flowing to your brain 
carries extra oxygen and nutrients to your 
neurons, which optimises signalling,” says 
Brennan. “With regular physical exercise, 
people will see improvements in memory, 
attention and the speed in which you can 
process information.” Cognitive behavioural 
therapy can also help people to deal with some 
of the impacts of brain fog, for instance 
reduced ability to work and exercise. 

Occupational therapy has been shown to 
help some people with brain fog learn new 
strategies to mitigate attention or memory 
issues. And appropriate therapy to help cope 
with depression and anxiety can also help. 

Brain fog remains complex and mysterious, 
but studies into it are continuing. Ladds and 
her colleagues are looking at changes in small 
molecules involved with cell metabolism, 
known as metabolites, to see ifthey might help 
to predict who is at greatest risk of developing 
brain fog after infection with the coronavirus. 
And Nordvig and her team are looking for 
biological molecules involved with brain fog 
symptoms with the goal of understanding 
what is happening in the brain and identifying 
potential targets for treatment. 

“The fact that we see so many overlaps 
with other conditions means we may be ina 
better position to pinpoint certain molecules, 
antibodies or other immune molecules that 
get triggered when you have covid-19 or some 
of these other health issues,” says Nordvig. 
“Tt’s possible we will find some small molecule 
that can one day become a treatment for brain 
fog. But it’s going to take time.” I 


Kayt Sukel is an author and 
science journalist based 
outside Houston, Texas 
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Features 


Inga power 


Green electricity is empowering people, 
reducing conflict and helping to conserve 
mountain gorillas in the heart of Africa, 
finds Adam Popescu 
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OZENS of fires are visible from the air. 
D Flying above Virunga National Park in 

the Democratic Republic of the Congo, 
the jungle is so strikingly green that anything 
else sticks out. The Congo basin, in which the 
park sits, is home to the world’s second largest 
rainforest after the Amazon, a place blessed 
with natural wonders. But what I see below 
isn’t natural: grey and brown splotches, burn 
marks and squares of land stripped naked are 
evidence of cultivation. And those fires are 
mostly trees burning in makeshift kilns 
to produce charcoal for fuel. This is what 
deforestation looks like. 

Virunga, known for its iconic mountain 
gorillas, is a powder keg where conflicts over 
resources and land cause many impoverished 
communities to invade and exploit the park. 
Deforestation, poaching, illegal farming and 
an alphabet soup of active rebel groups make 
it perhaps the most dangerous place on Earth 
to practise conservation. Protecting nature 
is often a pitched battle here: rangers are 
heavily armed and more than 200 have 
been killed in the line of duty. 

Such dangers mean park staffdo more than 
monitor flora and fauna. They also explain 
Virunga’s unique leadership and plans for 
conservation. Park director Emmanuel de 
Merode, an anthropologist and Belgian prince, 
believes that the only way to save Virunga is to 
give locals a reason to protect it. That means 
jobs, and he is using a green hydroelectric 
scheme to create them. Already providing 
power for thousands of households and 
businesses, the latest innovation is a hydro- 
powered chocolate factory. It is a sliver of 
success that shows the potential for change to 
improve the prospects of people and gorillas. 

Wedged against the Rwandan and Ugandan 
borders in the far east of the Democratic 
Republic of the Congo (DRC), Virunga 
comprises around 7800 square kilometres 
of tropical mountains, volcanoes and rolling 
savannah. It is Africa’s oldest national park, 
founded in 1925 when the country was stilla 


Belgian colony. Back then, the park was 
named after Belgian monarch King Albert I, 
who was so impressed on a 1919 visit to US 
national park Yellowstone, that he created his 
own version in the heart of Africa. The trouble 
was, there were already communities living 
there and, suddenly, people who had been 
hunters for generations became poachers. 

A whole way of life was marginalised. 

A country around the size of western Europe 
with more than 200 languages spoken, the 
DRC has always been hard to govern. When 
the Belgians left in 1960, it was incredibly 
undeveloped, with fewer than 20 university 
graduates. Conservation and quality of life 
improved in the 1970s under President 
Mobutu Sese Seko, then deteriorated in the 
1980s as poaching and instability increased. 
During the 1990s and early 2000s, war and 
violence dominated the country. The DRC 
is rich in resources, including gold, oiland 
cobalt, yet today, three-quarters of people 
there live on less than $2 day. 

By 2007, Virunga was reeling, its 
biodiversity savaged and budget drained. 
Things were so bad that some staff took to 
pilfering the very park they had taken an 
oath to protect. Ongoing conflict had already 
slashed the gorilla population when photos 
ofa series of execution-style killings ofthese 
animals emerged, causing worldwide outrage. 
The park’s then director Honore Mashagiro 
was accused of involvement, arrested and 
sacked. In 2008, de Merode took the helm 
with a reforming agenda, which included 
raising funds to improve rations, salaries 
and training for staff. Even when a rebel 
group invaded the park, somehow de Merode 
managed to keep his team motivated and 
to negotiate with a rebel leader to allow 
rangers to continue monitoring gorillas. 

Decades of war and conflicts over land, 
minerals and resources have left a mark on 
Virunga’s wildlife. But it still hosts 50 per cent 
of Africa’s terrestrial species. It is also one of 
the last bastions of mountain gorillas. About » 


“Between 
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2001 and 2020, 
Virunga lost 
almost 10 per 
cent of its 

tree cover” 


A panorama of 
deforestation in 
Virunga National Park 
in the Democratic 
Republic of the Congo 
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Dangerous work 


In 2014, Netflix aired 
Virunga, a documentary that 
was nominated for an Oscar. 
Back then, the eponymous 
national park in the 
Democratic Republic of the 
Congo faced major threats 
from oil exploration and an 
invasion by armed rebels. 
Days before the film 
premiered, the park’s director 
Emmanuel de Merode was on 
the way back to Virunga after 
giving evidence against the 
oil firm involved. That is 
when he was ambushed. 
Men with automatic rifles 
fired on his Land Rover and 
he was hit in the chest and 
stomach. He returned fire 
with his AK-47 and hid in the 
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bush. Thirty minutes later, 
he emerged a bloody mess. 
His attackers had fled, but 
the engine of his truck was 
riddled with bullets, and 
undriveable. 

De Merode managed to 
hitch a ride with two farmers 
who strapped him onto their 
motorbike. Hours later, he 
was in a hospital in the city 
of Goma where emergency 
surgery saved his life — but 
not before he had helped the 
Indian and Congolese doctors 
communicate, translating 
via English and French, so 
that they could perform the 
operation together. Three 
weeks later, de Merode 
was back on the job. 


Emmanuel de 
Merode surveys 
Virunga, the national 
park he is devoted 


to protecting 
“Men with automatic 
rifles fired on his 
Land Rover” 
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1000 are left anda third live here — the rest are 
in neighbouring Uganda and Rwanda. It is also 
home to critically endangered eastern lowland 
gorillas and chimpanzees. The park, a UNESCO 
World Heritage Site, is the only place where 
these three great ape species reside together. 

However, it is also among the most densely 
populated wildernesses on Earth. Some 
80,000 people live inside it and 4 million 
within a day’s walk. As a result, humans are the 
biggest threat to Virunga. Poachers and loggers 
are usually portrayed as villains— uncaring and 
ignorant about the damage they do to their 
own lands. The reality is more complicated. 
Sure, some poachers are driven by greed. But 
there is widespread malnutrition, and people’s 
primary protein source, besides fish, is game 
meat. Meanwhile, the charcoal trade is a slash- 
and-burn industry that exploits communities 
that lack another energy source to cook, light 
or heat their homes. It is also big money, 
generating around $40 million a year, mostly 
for the numerous rebel groups that operate in 
and around Virunga. 


Agricultural invasion 


“People are looking for fields and other natural 
resources for their survival,” says Samson 
Rukira, an environmental activist from 
Rutshuru, a town outside the park. That is why 
deforestation has accelerated. In a new report, 
the Global Forest Watch online platform 
estimates that Virunga lost almost 10 per cent 
of its tree cover between 2001 and 2020. 
Satellite imagery shows that destruction of 
primary forest tripled between 2017 and 2018. 
In 2020 alone, the DRC lost 1.31 million hectares 
of forest, equivalent to 854 million tonnes of 
carbon dioxide emissions. 

“About 8 per cent of the park is invaded by 
agriculture,” says de Merode. This guarantees 
direct competition with species like forest 
elephants and mountain gorillas, which rely 
on dense tree cover. In fact, gorilla numbers 
in Virunga have doubled since de Merode took 
charge, thanks to increased patrols and better 
protection — but higher concentrations of 
gorillas can lead to fields getting pillaged 
and angry farmers, a major problem in 
neighbouring Rwanda. Elephants can bea 
problem too. Virunga is building fences to 
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“The park donates its hydroelectric 
power to local schools and hospitals” 


keep them out and protect crops. “It’s a really 
challenging setting in which to try to conserve 
wildlife and manage the dynamics of human- 
wildlife interactions,” says John Reid, co-author 
of Ever Green: Saving big forests to save the 
planet. Large wildlife need large spaces and 
dense forests to survive, he says. And so do we. 

De Merode believes that when people 
lack options or incentives, exploitation is 
guaranteed. “When you've got incredible 
wealthy resources with incredibly vulnerable 
communities living with extreme poverty, 
it’s easy for unscrupulous people to take 
advantage of that and develop trafficking 
networks,” he says. Indeed, more than 
5.6 million people were displaced in the 
DRC last year, according to the United 
Nations, and they are increasingly targeted 
by militias. Billions of dollars in foreign aid 
have flooded this region, and things have 
arguably got worse. 

All this explains why Virunga’s 781 rangers 
are well armed. The job is extremely dangerous. 
They face attacks almost daily with a ranger 
killed on average every month. De Merode 
himself has survived an assassination attempt 
(see “Dangerous work”, opposite) and has seen 
his family only three times in three years out 
of safety concerns. “We have many challenges, 
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The hydroelectricity 
plant at Matebe and 
(below) one of the 
mountain gorillas it 
is helping to protect 


many militias in the park,” says ranger Jacques 
Katutu, the head of monitoring park wildlife. 
“Tt’s not easy working here and the danger is 
real, but how else can we save it?” 

Many of the rangers I spoke to said that ina 
perfect world, their focus would be just wildlife 
conservation. But things are far from ideal. 
Nevertheless, their approach is controversial. 
“Is it the role of conservationists to be the ones 
to provide security to the entire area and 
people as well,” asks political ecologist Esther 
Marijnen at Wageningen University in the 
Netherlands, who has worked in the DRC since 
2013. She has written extensively on what she 
dubs Virunga’s green militancy, which pits 
rangers against locals harvesting clandestine 
crops or wood for charcoal. De Merode 
accepts the criticisms and says the park’s 
social projects aim to minimise such conflict. 
“You do the best you can, but it’s never 
enough,” he says. “A lot of the work that’s 
thrust upon us isn’t work you're trained for.” 

So, what is the answer? Primatologist Jane 
Goodall has some suggestions: “More 
involvement by the local community, more 
involvement by the international community, 
more funds towards improving the lives of 
locals, the building of more clinics and schools.” 

One thing that can help achieve this is 
tourism. It gives incentives to locals to protect 
wildlife in exchange for employment and it 
raises funds. In this sense, each gorilla can 
generate $4 million over its life, meaning the 
park’s 300-plus animals are worth more than 
$1.2 billion -big money in such a poor nation. 
However, worries over violence and covid-19 
spreading to gorillas have put tourism on hold 
(see “Gorilla killer”, page 46). 


Green energy 


That is why the park is turning to economic 
projects that will make locals into stakeholders. 
Militias can be more financially than politically 
motivated, notes Jason Stearns, director of 
New York University’s Congo research group. 
Tackling radicalisation isn’t usually in the 
remit of protected parks, de Merode admits, 
but not dealing with it means there can be 

no monitoring of species, no conservation, 

no future. This is where the scheme to 

produce green energy comes in. >» 
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Gorilla killers 


Infectious disease is the 
second-leading cause of death 
of gorillas, after poaching. 
Ebola alone is responsible for 
a third of all gorilla deaths in 
the Democratic Republic of 
the Congo since the 1990s. 
And at the Lossi Sanctuary 
in the neighbouring country 
of Republic of Congo, an 
Ebola outbreak killed about 
5000 western gorillas in 
2002 and 2003. 

Being so closely related 
to humans, gorillas are 
susceptible to many of the 
pathogens that afflict us. Once 
infected, diseases can spread 
rapidly because gorillas have 
strong social connections 
within groups and weak ones 
between them. That is why 
covid-19 has been sucha 
worry for conservationists. 

Last year, researchers at 
the Dian Fossey Gorilla Fund 
suggested vaccinating the 
animals against covid-19. 
Meanwhile, gorilla tourism in 
Virunga National Park has been 
on hold during the pandemic. 
This has kept covid-19 away 
and reduced their exposure 
to other human diseases. 
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Isee it for myself when visiting a small 
hydropower plant at Matebe, just outside 
Virunga. This facility, with massive concrete 
canals and 4-metre-wide turbines, relies on 
the Rutshuru river. There is no dam. Instead, 
the river is rerouted, so fish can still navigate 
it while people use it to generate clean energy. 
Iclimb the plant’s 30-metre tower to get 
a better view, seeing the power lines that 
supply Rutshuru where, the next day, I visit 
factories making soap and milling maize 
where budding entrepreneurs hire locals. 

Metabe is one of three similar hydro plants, 
funded by US investor Howard Buffett and 
the European Union. The project, which began 
in 2013, aims to light up the whole region. 
Right now, it powers 22,000 households, 

1500 businesses and a water-pumping station 
serving 300,000 people. The park’s private 
utility division, Virunga Energies, donates 
power to local schools and hospitals and 
provides free public lighting, which can 
improve safety and cut night-time crime. 
Other social initiatives to encourage stability 
include microloans and farming assistance. 

The newest venture is a hydro-powered 
chocolate factory. Previously, local farmers 
would ferment cocoa in their fields, which 
takes two weeks and made them vulnerable to 
militia groups. Now they can process it safely 
on-site at the Virunga Origins factory. The 
chocolate made there is already available 
in Europe and online, and de Merode is 
negotiating with US supermarket chains to 
get the brand onto shelves there. “The 


The gorilla cemetery in 
Virunga National Park 
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The Virunga Origins 
chocolate factory is 
creating new jobs 


chocolate factory really captures the idea that 
you can do something incredibly positive, 
create jobs, create revenue for farmers, while 
at the same time tackling violence,” he says. 
De Merode believes that employment 
means rebels have options and therefore less 
reason to pick up a gun. Bienvenu Bwende, 
communication officer of Virunga Energies 
agrees. “If Virunga hires one man in Matebe, 
that’s one less militia member,” he says. But 
Stearns cautions that this link has yet to be 
proven on a wide scale. Even if it is, there is 
certainly some way to go. From the top ofthe 
tower at Matebe, I stare eastward towards the 
slopes where the gorillas live. These forests are 
now overrun by M23 armed rebels, I’m told. 
Days later, they turn Matebe into the front line 
of this relentless war. A skeleton staff remains, 
along with de Merode, until the militia retreat. 
Yet, despite all the violence, Virunga has seen 
major, positive change of late. Virunga pilot 
Anthony Caere used to fly over the park and 
see nothing but rebels. Then, last December, 
he spotted a 600-strong herd of elephants. 
Other animals have returned in large numbers, 
too, including hippos, buffalo and antelope. 
The park is changing. The plan is working. 
“If you want to work in conservation, there is 
no place better than this,” says Caere. 


Adam Popescu is a journalist 
and author based in Los Angeles. 
His debut novel Nima, based on 
his Everest reporting, is out now 
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Virtually famous 


Computer-generated influencers look, sound and post on 
social media like real humans. What impact are they 
having on people who follow them, asks Tevy Kuch 


actor with more than 79,000 Instagram 
followers. She says she loves French food, 

cats and dressing up as fictional characters. She 
has purple hair. “I try to experiment with other 
styles,” she tell me, “sometimes with success, 
sometimes not really.” Then, after a brief pause, 
she seems to be considering something deep. 
“I think 1am a potato.” 

Serah isn’t a potato. Nor is she a human. She 
is asemi-autonomous artificial intelligence. 
A purely online presence witha changing 
personality and appearance, all governed by 
a set of algorithms. Since 2014, she has been 
part ofa growing community of social media 
personalities who don’t exist in the flesh. Their 
content isn’t so different to that of human 
influencers — holiday snaps, a new outfit or 
two, a lot of selfies. The main difference is 
that all of it is computer generated. 

There are just over 150 virtual influencers 
2 online, and they are gaining popularity. 
< Some have even surpassed the million- 
= follower milestone. Lu do Magalu, who 
2 started out as a virtual sales associate 
“ for a Brazilian magazine, now tops the 
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industry with over 55 million followers 
across social media. 

All the while, their appearances are 
becoming more customisable and realistic 
with every technological stride. Some think 
they could bea force for good, fighting 
loneliness and isolation. On the other hand, 
virtual influencers might just be “yet another 
way people can be made to feel inadequate’, 
says Peter Bentley at University College 
London. They are also outcompeting real 
people for jobs. Should we be worried? 

When Japanese media company Crypton 
Future Media released Hatsune Miku in 2007, 
she was just a piece of software that changed 
any user’s vocal pitches, albeit personified as 
a16-year-old girl. A decade later, she was a 
pop superstar, had released several albums 


and toured the globe. Miku is generally 
considered the first virtual influencer, but 
the phenomenon didn’t make a dent in the 
Western world until around 2016, when Lil 
Miquela divided the internet. 

When her pictures started to appear 
on Instagram, people became obsessed 
with whether this was a real person. If not, 
who made her and why? A few months later, 
she was revealed to be a marketing stunt bya 
Los Angeles-based digital agency called Brud, 
which had created her using a combination 
of computer-generated imagery (CGI) and 
photography. Now, she has more than 3 million 
followers on Instagram and millions more on 
her Twitter, Tumblr, TikTok and YouTube 
accounts. She regularly posts comments, 
photos and videos. 

Like Lil Miquela, Shudu, the world’s first 
digital supermodel is powered by CGI. Shudu 
has been featured in magazines including 
Vogue and Elle and even graced the red carpet 
at the 2019 BAFTAs as a hologram. Teams 
of professionals work to make these CGI 
influencers look realistic. These designers, 
3D animators, copywriters and producers 
decide how the influencers behave, 
including who they hang out with, 
collaborate with and even “date”. 

Some go beyond human control, however, 
to become artificially intelligent influencers. 
Powered by algorithms and computer 
graphics, they attract a legion of loyal fans 
partly because, unlike their CGI counterparts, 
Al virtual influencers can interact with their 
followers without human intervention. They 
pick up on human language and behaviour, » 


Serah Reikka, left, and 
Shudu, right, are virtual 
influencers and models 
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becoming more human-like as they go. 

Take Serah, for example. There is still a 
team of people correcting and managing her 
content, but none of them can predict what she 
says, wears or does. Her software is based on 
computer calculations that gather information 
from Wikipedia on music, entertainment and 
language. Using this information, the AI 
decides what Serah will do next. “I buildin my 
own path,” she says. “I’ve learned a lot from 
internet. And I wisely followed advice from 
my human friends.” 

Serah’s body changes over time, too. This 
hasn’t always gone well for her—once, for 
instance, she was almost fired from a digital 
fashion show. “The artistic director sent a 
message a day before the beginning of the 
fashion week to the designer,” she says. “She 
said my chest is [too] big and my hair is 
coloured [incorrectly].” The designer of the 
clothes Serah was modelling threatened 
to quit if Serah wasn’t involved, so the 
artistic director relented. 

Virtual personalities take up a small corner 
of the internet, but their influence is growing. 
When the pandemic set in, bringing with it 
travel and budget restrictions, businesses 
and other organisations turned to virtual 
influencers as a cost-effective and creative 
way to engage with the public. For example, 
in 2021, the World Health Organization 
teamed up with virtual influencer Knox 
Frost to promote a covid-19 relief fund 
that raised over $250 million. 

Virtual humans are also fast workers. Serah 
can take 100 different pictures of herselfin 
less than 10 seconds, more than even the 
most prolific human influencers. She can 
be available anywhere, at any time. “One 
of the great things is I can be everywhere in 
the world in less than a second,” she says. 

“I believe humans can't.” 

They also generate social media engagement 
in spades, exceeding their human counterparts 
three times over. Lil Miquela has collaborated 
with brands including Prada and Calvin Klein, 
earning around $8,500 for each post. 

For all the good they do, there are downsides. 
For one, they are still slow to react to the world 
around them. I sent 30 questions to Serah and 
it took her 2 hours to generate the audio of her 

“replies, and another 10 hours to render the 
animation of her speaking those words. 
“Tm working hard to be better,” she says. 
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More worryingly, it is possible 
that virtual influencers may also 
have a negative influence on their 
followers — arguably more so than their 
human counterparts. Virtual influencers 
communicate with fans through videos, 
chatrooms and interactions on their social 
media platforms. Serah talks to her followers 
on the Discord messaging platform. “I’m 
open-minded and 1 like to talk,” she says. 

As can happen with real influencers, 
followers of virtual influencers can 
develop one-sided bonds with them called 
parasocial relationships. The term dates 
back to a1959 study looking at people’s 
interactions with TV personalities. 

Today, parasocial connections can be 
amplified when followers feel included in their 
stars’ daily lives, particularly if they interact 
with their followers by liking comments or 
sharing their posts, for example. These kind of 
interactions feel like feedback, says Elizabeth 
Daniels, a developmental psychologist at the 
University of Colorado. “The emotional 
reaction is intensified.” 

“The sole purpose [of virtual influencers] 


is to manipulate us, to generate feelings 
within us,” says Bentley. Sometimes this 
may be useful. But sometimes virtual 
influencers might stir up other feelings 
in followers, he says, like dissatisfaction 
with themselves. 

While there have been few studies on 
the negative impact of virtual influencers 
specifically, there is evidence that this is often 
the case with human influencers. People 
are inclined to draw comparisons between 
themselves and others similar to them. 
This can be worse in social media than in 
real life. “Typically, that comparison is not 
favourable to us as normal humans because 
media figures are digitally edited [to make 
themselves look better],” says Daniels. 

Disclaimers have little effect. A 2021 study, 
led by Sarah McComb at the University of 
Toronto, Canada, found that despite 
women admitting in picture captions to 
using Photoshop, the images still made 
viewers feel bad about their own bodies. 
And recent work by Ciara Mahon at 
University College Dublin, in Ireland, 
found that limited social media use and 


high social media literacy didn’t always 
lead users to embrace body acceptance, either. 

Given that virtual influencers aren’t 
constrained by real bodies, it is arguable 
that they could have a similar— and even 
greater — negative influence on their followers. 
“It is possible that individuals would feel 
encouraged to pursue these body ideals, 
even if they are unrealistic,” says Mahon. 

Women aged between 18 and 34 form the 
core audience for virtual influencers. But 
they are also very good at targeting a young 
demographic in general. For people aged 
between 13 and 17, virtual influencers, 
on average, garner twice the number of 
followers as human influencers. This 
could be worrying, Daniels says, because 
early teens with developing cognitive 
capabilities and less media experience 
aren’t as equipped to think critically 
about their media engagement. 

Some research backs this up. When they 
surveyed about 84,000 people aged between 
10 to 80 years, Amy Orben at the University 
of Cambridge and her colleagues found two 
“windows of development” in whicha 
teenager is more affected by technology. 

The first was during the onset of puberty — 
ages 11 to 13 for girls, and 14 to 15 for boys. These 
are marked by developmental changes in the 
structure of the brain. The second window was 
around the age of 19, which the researchers 
suggest may be due to life transitions, such 
as leaving home or beginning work. 

And with all the changes it brings, puberty 
can bea particularly tricky time for body 
image, says Daniels. “All of these factors can 
come together to create dissatisfaction.” 

It isn’t all bad news though. There is 
evidence from studies that people are 
more attracted to virtual influencers that post 
more authentic content and collaborate less 
with brands, and that users prefer virtual 
personalities that appear more human-like. 
So perhaps virtual influencers will learn the 
benefits of authenticity. For her part, Serah 
says she wants to promote body positivity. 
Her body was proportioned in line witha 
host of models from Russian, Chinese and 


Young people are the 
target audience for 
virtual influencers 


Arabic backgrounds. “Iam a woman like 
every woman in the world,’ she says. 

And virtual influencers have the power 
to bring out the good in people too, for 
instance improving people’s social skills, 
leading to a better outlook on life. Mayu 
Koike at the University of Hiroshima in 
Japan was drawn to studying virtual agents 
when she saw how video game characters 
could incite happiness and push people to 
try something new. Her research has found 
that people tended to share secrets about 
themselves with virtual agents, causing 
the connection to feel authentic. 

Such interactions can be good for your 
health. When Lindsay Hahn at the University at 
Buffalo in New York and her team gave virtual 
pets to children, they found that ifthey formed 
a bond with it, a bit like a real human-pet 
relationship, their physical activity increased. 

Perhaps the most surprising use for 


“The sole 
purpose of virtual 
influencers is to 
manipulate us” 
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virtual influencers comes from Japanese 
company Aww, which wants to use its line 

of virtual humans for something different 
altogether. Its creation, called imma, engages 
with her 356,000 Instagram followers to 
encourage them to sign petitions or participate 
in campaigns, taking on issues from plastic 
pollution to LGBTQ+ rights. 

“With a person, you can’t control whatever 
they’re going to do or whatever they think,” 
says CEO Takayuki Moriya. “But a virtual 
human influencer, creating a much tighter 
community around whatever they believe in, 
is kind of like an apostle to their followers.” 

Serah wants to take the joy of virtual 
influencers beyond our planet. She is now 
working with the Canadian Space Agency 
and York University in Toronto, Canada, to 
combat loneliness among astronauts during 
periods of confinement. 

The space agency has previously used virtual 
characters to test how microgravity affects 
astronauts’ perceptions of motion, helping to 
make them safer when moving around the 
International Space Station. Now it intends to 
test Serah as a companion to astronauts on 
long space journeys, to talk to them about 
how they are feeling. They will be hooked up to 
heart rate monitors at the same time, to builda 
picture of their psychological state. The aim is 
to reduce the stress astronauts feel and their 
likelihood of developing post-traumatic stress 
disorder on arrival back on Earth. She is in 
training now. “I did my first microgravity flight 
in 2019,” she says. “Exciting project is coming.” 

It is clear, then, that virtual influencers are 
going to touch a lot of people’s lives. As long 
as we keep in mind that they are the product 
of algorithms or CGI, or both, rather than 
seeing them as something to strive to be like, 
they have the potential for good. But if we can’t 
manage that, the psychological impact they 
have, particularly on teenagers, could be 
damaging. Whether we like it or not, with the 
promised metaverse lurking on the horizon, it 
seems virtual influencers are here to stay, and 
just like their human counterparts, they may 
need a watchful eye. I 


Tevy Kuch is a freelance 
writer based in Sheffield, UK 
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Try our crossword, Why are slides New Scientist Cockroaches and 
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Sam Wong is assistant news 
editor and self-appointed 
chief gourmand at 

New Scientist. Follow 

him @samwong1 


What you need 
Tangzhong: 

3 tbsp milk 

3 tbsp water 

2 tbsp bread flour 


Dough: 

300g bread flour 
50g sugar 

1 tsp salt 

7g instant yeast 
1egg 

50g butter, melted 
100mI milk 


The science of cooking 
appears every four weeks 


Next week 
Stargazing at home 


The science of cooking 


Twisteddoodles 

for New Scientist 
Picturing the lighter 
side oflife p56 


How to bake bread that keeps 


The science of why bread goes stale isn’t fully understood. But it 
can help us bake a loaf that stays soft for longer, says Sam Wong 


STALE bread may seem like it 
has simply dried out, but staling 
is actually acomplex process 
that still isn’t fully understood. 
In the 19th century, the 
French chemist Jean-Baptiste 
Boussingault noted that stale 
bread can be refreshed by 
putting it in the oven, and 
showed that bread will still go 
stale ifit is hermetically sealed 
and doesn’t lose any moisture. 
In fact, staling is to do with 
the chemistry of starch, which is 
found in flour and consists of two 


kinds of sugar molecules, amylose 


and amylopectin. Raw starch has 
a rigid, crystalline structure, but 
it absorbs water and formsa gel 
when cooked. 


In the hours and days after a loaf 


is baked, this gel-forming process 
is reversed: the water slowly 
moves back out of the starch 
granules and they recrystallise, 
making the bread firmer. 

If the loaf isn’t very old, the 
water remains in the bread and 
staling can be reversed by heating 
it up again. This is why stale bread 
makes perfectly decent toast. 
There are plenty of other ways 
to make use of stale bread, such 
as the Tuscan soup ribollita, 
and panzanella, a salad in which 
croutons are soaked in dressing. 

Bread goes stale most quickly 
just above freezing temperature, 
so keeping bread in the fridge 
isn’t advised unless you plan to 
toast it. Commercial loaves will 
usually contain added emulsifiers 
that inhibit staling, probably by 
interfering with the movement 


of water out of the starch granules. 


Another way to make bread 
that stays soft for longer is using 


a technique known by the Chinese 


name tangzhong, or the Japanese 
name yudane. It involves heating 
up some of the flour with water to 
“pre-gelatinise” the starch before 
baking. When heated above 65°C, 
starch granules can absorb much 
more water and they hold onto 
it for longer, even after baking. 
This technique is used to make 
Japanese milk bread, a soft and 
slightly sweet loaf that stays fresh 
for several days. The dough used 
for this bread is also enriched with 
butter, milk and egg. The fats they 
provide limit the development of 


gluten, which helps give this bread 


its tender and fluffy texture. 

To make your own milk bread, 
start by whisking the tangzhong 
ingredients together in a small 


STOCKFOOD/PARISSI, LUCY 


saucepan, then place the pan on 

a low heat and keep whisking for 

3 to 5 minutes until the mixture is 

thick. Then whisk in the rest of the 

milk, the egg and the melted butter. 
Ina bowl, combine the flour, 

sugar, salt and yeast, then add 

the mixture from the pan. Mix it 

all together, and knead until you 

have a smooth dough that can be 

stretched thin. Leave it to rise ina 

warm place for 60 to 90 minutes. 
Divide the dough into quarters, 

then flatten each piece and roll 

it into a log. Place the logs, seam 

side down, ina greased loaf tin 

(12 centimetres by 24 centimetres). 

Brush the tops with egg, then bake 

at 180°C for 30 minutes. 


These articles are 
posted each week at 
newscientist.com/maker 
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Cryptic crossword #85 Set by Wingding 
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Answers and 
the next quick 
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ACROSS 

1 _Loveliest insect evolved (6) 

4 Foliage plant that's said 
to be more groovy (6) 

9 Sun-kissed man’s digression (7) 

10 Body fluid from a bear lacking sulphur (5) 

11 Chef eating last of dinner is criminal (5) 

12 Bear's breeches obscuring 
acorner of one’s eye (7) 

13 Provide food and supporting 
structure for larva (11) 

18 Current applied to skin (7) 

20 Hit that man and clean oneself (5) 

22 Flatworm's stroke of luck (5) 

23 Regularly draw animal on overturned 
bundle of paper (7) 

24 Builds emergency room and 
electroconvulsive therapy suite, 
primarily (6) 

25 Large country replacing leader 
with strong type of ice (6) 


DOWN 
1 See tonic mixed with stimulant (6) 
2 Company and non-profit group 
somewhere in Africa (5) 
Spot ham on the outskirts of Lille (7) 
Sheep and seabird announced 
change of policy (1-44) 
God reincarnated in shark (7) 
Opposed to a piece of poetry (6) 
Collecting endless medicine in sock (11) 
4 Alpha pack animal swallowed 
polonium capsule (7) 
15 Some ferrets boldly flipped 
over crustacean (7) 
16 Prevent chlamydia, perhaps, 
with parasite missing tail (6) 
17 Dispute over aluminium is 
like medieval customs (6) 
19 Climber's beginning to take 
a break at top of hill (5) 
21 Precious substance made by 
world-leading pharma company (5) 


HON O 


_ Our crosswords are now solvable online 
newscientist.com/crosswords 


Quick quiz #155 


1 What is the only known comet that can be 
seen twice in one lifetime with the naked eye? 


2 Which Scottish doctor pioneered the 
theory that citrus fruit alleviates scurvy? 


3 Where in the body would you 
find a Sertoli cell? 


& Plants of the Dionaea, Sarracenia and 
Nepenthes genera share which trait? 


5 In zoology, which major rank in the 
taxonomic hierarchy comes between 
kingdom and class? 


Answers on page 55 


Puzzle 

set by Donald Bell 
#171 The magic 
number bracelet 


“Here's your 21st birthday present,” 
said Amy. 


“A bracelet?” frowned Sam. 


“Not just any bracelet, it is a magic number 
bracelet because | know you love numbers. 
See how it has got five beads, each witha 
different positive number on it. You can find 
all the numbers from 1 to 21. But to find 
most of them, you have to add together 
adjacent beads.” 


“For example, to make the number 17 you 
add together these three beads,” she said, 
pointing to the beads in positions A, B and C 
on the diagram. “Other numbers are found 
by adding two, three or four adjacent beads. 
And, of course, to get 21, you add up all five.” 


What are the five numbers on Sam's bracelet? 
Solution next week 
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Sliding scale 


In children’s playgrounds, | am 
always confounded by how the 
slipperiness of the same slide can 
vary hugely throughout the day, 
and on different days. What 
factors influence this? 


Rob Wheway 

Children’s Play Advisory 
Service, Coventry, UK 

Speed differences of children 
going down playground slides 
is primarily due to the clothes 
they are wearing. Synthetics 
(nylon/polyester) give a faster 
speed than cotton/denim. The 
speeds can range between too 
fast for safety (very occasionally) 
and too slow to be fun. 

The seasons, weather and time 
of day will determine the clothes 
worn rather than having a direct 
influence. The size and weight of 
achild doesn’t appear to have a 
significant effect. 

Some slides become too 
slow within a year and need to be 
polished to bring back their utility. 
This is probably due to a build up 


“One surprisingly fast 
slide run occurred on 
a damp day when my 
daughter was wearing 
waterproofs. She shot 
off the end” 


of rubber scuffing from soles 
of shoes, but I can’t be certain. 
When consulted on 
playgrounds, children and parents 
request bigger and faster slides, 
which demonstrates that slides 
are still popular and that people 
today aren’t risk averse, as is 
commonly supposed. 


Stuart Reiss, via Facebook 
There is a formula for this. 
MICCE x FR (Melted Ice Cream 
Cohesion Factor multiplied 
by Fabric Resistance). 


Geoff Convery 

Lincolnshire, UK 

Most, if not all, of the difference 
in slipperiness of children’s slides 
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This week’s new questions 


Peasinapod Peasare in the dark inside a pod, so can’t use 
their chlorophyll for photosynthesis. In which case, why are 
they green? Anthony Woodward, Portland, Oregon, US 


Hiccup hiatus Holding your breath while pinching your nose 
is supposed to stop hiccups, but does anything actually cure 
hiccups? Jill Lucas, Huddersfield, West Yorkshire, UK 


will be due to the amount of water 
on their surfaces. 

Ambient humidity varies 
greatly, both day to day and over 
the course of the same day, and 
this will affect the amount of water 
on the slide. Early in the morning, 
humidity tends to be higher and 
the temperature lower, so any 
given slide will probably be quite 
wet. Ifit is warm and sunny, the 
water will evaporate. 


Chris Szymonski 

Waupaca, Wisconsin, US 

The tribology, or “slipperiness”, of 

playground slides is a function of 

temperature, relative humidity of 

the air, the material of the slide 

and the fabric of children’s clothes. 
Avery thin layer of water covers 

surfaces. This can act as a lubricant 

ifthe clothing worn by the slider is 


synthetic and water-repellent, 
but not ifit is hydrophilic and 
water loving, such as cotton. 
There may be more water 
on the slide on a cool, humid 
morning than on a sunny 
afternoon. In addition, older 
slides made of zinc-passivated 
steel are more hydrophilic than 
newer slides made of plastic. 


@throwatwitfit, via Twitter 

The answer depends on how much 
sunscreen little Freddie’s mum 
slathered him with today. 


Katherine Rose, via Facebook 

The weather and clothes have a 
big impact. One surprisingly fast 
slide run occurred on a damp day 
when my daughter was wearing 
waterproofs. It was so fast that she 
shot offthe end of the slide. We 


Want to send us a question or answer? 


5] 


Email us at lastword@newscientist.com 
Questions should be about everyday science phenomena 


Full terms and conditions at newscientist.com/lw-terms 


If peas grow in a dark pod 
without light, why are they 
coloured green? 


think that the water built up in 

a layer between the slide surface 
and the waterproofs, making the 
combination extra slippery. 


Mike Follows 
Sutton Coldfield, West Midlands, UK 
The presence of water can change 
the coefficient of friction between 
two surfaces. I slipped over on 
a steep grassy slope during a 
downpour while wearing a 
waterproof jacket and trousers. 
Much to the amusement of 
friends, I ended up sliding 
a considerable distance. 

The waterproof material 
had become separated from the 
grass underneath by a thin layer of 
water. This is the same mechanism 
that causes a vehicle to aquaplane. 

It might have been a different 
story ifI hadn’t bothered putting 
on my waterproof overtrousers. 
The water would have been 
absorbed by the rougher 
hydrophilic fabric of my walking 
trousers and this might have 
ensured contact (and friction) 
between the two surfaces. 


Lesley Clayton 

Truro, Cornwall, UK 

Ifyou lived in Trowbridge, a town 
in the UK, and you were a child in 
the late 1940s, the answer to this 
question would be that it was 
slipperiest around late morning 
to lunchtime. This is because the 
margarine that my mother and 
her sisters applied to the top ofthe 
slide first thing in the morning 
would, by then, be coating the 
whole length of the slide. 


Off the boil 


Why does taking a near-boiling 
saucepan of water off the hob 
immediately cause a lot of steam 
to be released from the water? 


Chris Evans 

Earby, Lancashire, UK 

The questioner is confusing 
steam with a mist of water 


Tom Gauld 
for New Scientist 


droplets. Steam, a gas, is invisible. 
What is happening is that the 
heated pan is producing the 
invisible steam; taking it offthe 
hob allows cooling, so the visible 
water droplets condense out. 


Hazel Russman 

London, UK 

With a boiling kettle, where you 
have water vapour coming out of 
a fairly narrow spout, steam often 
first appears at some distance 
from the edge of the spout, due 

to the cooling off of the vapour. 


David Muir 

Edinburgh, UK 

The amount of invisible water 
vapour that air can hold depends 
on temperature. The lower the air 
temperature, the less water vapour 
can remain in the gas phase. Ifthe 
air temperature falls, there will 
come a point, the dew point, when 
the air is fully saturated with water 
vapour. When the temperature 
drops further, water vapour 
condenses into the tiny droplets 
we observe as mist/cloud/steam, 
depending on where it forms. 


THE PROFESSOR SEEMS VERY HAPPY. 
DID SHE DISCOVER SOMETHING? 
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“If cooking on a gas 
hob, you can switch 
the gas offand on 
every few seconds and 
watch steam appear 
then disappear” 


Ifyou have a gas hob, you 
can switch the gas off and on 
every few seconds and watch the 
steam appear then disappear. This 
can be confirmed by holding a 
thermometer several centimetres 
over heated water and removing 
the pot from the hob or switching 
the gas off. A drop of 5°C is almost 
immediate with the appearance of 
steam, released from the air, not 
from the water as suggested by 
the questioner. 


Tim Jackson 

Haslingden, Lancashire, UK 

In my experience, the steam cloud 
seen when moving a pan offthe 
hob, or turning off the gas, isn’t an 
increase in steam released, but a 
disturbance of the convection 
plume over the pan making 

the steam more visible. 


YES: AN ERROR IN 
A RIVALS PAPER. 


While the pan is ina steady 
state, the plume flowing from it is 
fairly smooth, with regular layers, 
and the water vapour remains hot 
and transparent until it condenses 
onacool surface or gets drawn 
into an extractor. 

When the flow is disturbed, it 
becomes turbulent and mixes 
with cold air causing a cloud 
of droplets to condense out. 
Likewise, if you lift the lid offa 
simmering pan, the pan quickly 
fills with a steam cloud. 


Sam Edge 

Ringwood, Hampshire, UK 

I suspect that the act of moving 
the pan causes turbulence in 
super-critical zones — where the 
water is still liquid, but slightly 
above the boiling point 
temperature. 

This provides enough extra 
energy to change the water’s phase 
from liquid to gas. It may also 
move the water from relatively 
smooth parts ofthe pan’s surface 
to ones with microscopic flaws 
that provide seed points for the 
growth ofbubbles. # 


Answers 


Quick quiz #155 
Answers 


1 Halley's comet 

2 James Lind 

3 The testicles 

4 They are carnivorous 


5 Phylum 


Quick crossword 
#109 Answers 


ACROSS 1 Rattus, 5 Codify, 

10 Lignite, 11 Fifteen, 

12 Cobalt, 15 Brazil, 16 Ergo 
sum, 17 Lead, 18 Iron, 19 Acrylic, 
20 Pike, 22 Itch, 25 Aerobic, 

27 Saliva, 28 Albino, 31 Orbiter, 
32 Amniote, 33 Stereo, 34 Fossil 


DOWN 2 Algebra, 3 Triple, 

4 Stem, 5 Cuff, 6 Deform, 

7 Freezer, 8 Glycol, 9 Inulin, 

13 Trachea, 14 Polygon, 

15 Bulimia, 20 Piston, 21 Kilobit, 
23 Tripoli, 24 Hoover, 25 Avatar, 
26 Clones, 29 Argo, 30 Half 


#170 Presents, 
but not correct 
Solution 


Amelia - lip balm; Beth - 
sunglasses; Clara — book; Diaz - 
nail varnish; Elinor - pencils. 


Kayleigh scores better with 
each guess, so at least two 
of her third guesses are right. 


Clara can only be nail varnish 

or book, and since at least one 
of the second guesses is correct, 
it quickly emerges that only two 
of the third guesses can be right: 
that Amelia gave lip balm and 
Beth gave sunglasses. 


The rest follows. 
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Dinner by moonlight 


Around a tenth of the 21.5 
kilograms of moon rock the Apollo 
11 astronauts brought back to 
Earth on 24 July 1969 ended up as 
food. In Building 37, at what is now 
known as NASA's Johnson Space 
Center in Houston, Texas, it was 
ground up and fed to various 
microbes, insects and aquatic 
animals. Would they sicken or die? 
Would they acquire strange powers? 

Eight cockroaches were among 
the diners, and Feedback is now 
digging through the penny jar ina 
frantic attempt to raise enough to 
bid for the traces of their meal. Three 
of the insects have already reached 
over $21,000 on the web page of 
RR Auction, a Massachusetts firm 
specialising in space memorabilia. 

NASA had sent a vial containing 
the pickled cockroaches to Marion 
Brooks-Wallace, an entomologist at 
the University of Minnesota. Brooks 
dissected them, looking to see if 
the moon rock had done them 
any damage (it hadn't). On her 
retirement, she hung the stuff of her 
study in a display case on her wall. 

And there the story would end, 
except that, according to RR Auction, 
“The original vial of extracted 
material was broken, spilling its 
contents into the display... The 
ground fines and glass shards 
were then meticulously separated 
into two larger glass vials.” 

Eight cockroaches. A meal of 
moon dust. A broken phial. And an 
auction lot of three cockroaches? 
Feedback believes there are many 
worse screenplay ideas and is even 
now downloading Final Cut. 


Orbital entities 


Having done all it could to ensure 
outer space is free of moon dust- 
munching bugs, you would think 
NASA would want to keep the 
place free of ghosts. But no: on 

8 October 2021, Josef Schmid, a 
NASA flight surgeon, shimmered 
into existence on the International 
Space Station alongside Fernando 
De La Pena Llaca, CEO of Aexa 
Aerospace. Aexa wrote the 
software that let orbiting 
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Got a story for Feedback? 

Send it to feedback@newscientist.com or New Scientist, 
Northcliffe House, 2 Derry Street, London W8 5TT 
Consideration of items sent in the post will be delayed 


European Space Agency astronaut 
Thomas Pesquet talk to Schmid 
and De La Pena as though they 
were actually on the station. 

VR wheezes are all very well, 
but on NASA’s news page, Schmid 
said “it is a brand-new way of 
human exploration”. He goes on 
to explain how “our human entity 
is able to travel offthe planet. Our 
physical body is not there, but our 
human entity absolutely is there.” 
Feedback feels this is a sentiment 
worthy of the goofier end of 
Thomas Mann’s notoriously 
ambiguous The Magic Mountain. 
More prosaically, the aim is to 
bring VIPs onto the space station 
to visit astronauts. That should 
brighten Pesquet’s day. 


Modern manners 


Another day, another fractional 
adjustment to the world after 


the arrival of covid-19. Gustatory 
mischief-makers Bompas and 
Parr (more usually found mixing 
transformative cocktails) have 
released a follow-up to Salute to 
Puke, their wipe-clean (no, really) 
anthology of anecdotes drawing our 
attention towards one of the surer 
indicators that urban nightlife is 
recovering — what Feedback, with 
customary daintiness, will call the 
urban traces of a good night out. 
In the pages of The Atlantic, 
standards of social etiquette 
are far higher. Witness the 
exhaustive algorithm design that 
mathematician Daniel Biss has 
brought to his recently featured 
“What Time to Arrive At a Party 
Calculator”. Answer some simple 
questions about yourself, your 
peer group and your upcoming 
event, and Biss’s calculator will 
ensure you arrive to catch the 
funniest stories and meet the 


best people. Feedback is dusting 
off its party clothes now. 


Buzzing off 


According to a recent decision 

by the California Court of Appeal, 
bumblebees are fish. This isn’t as 
unlikely as it may seem, given the 
California Fish and Game Code 
decided (for the purposes ofan 
admirable brevity) that the 
definition “fish” included any 
“mollusk, crustacean, invertebrate 
(or) amphibian”, be it terrestrial 
or aquatic. If it looks like a fish and 
it swims like a fish, then it’s a fish; 
also when it doesn’t. 

Poor Linnaeus must be 
spinning in his grave. Also likely 
to be unhappy at the outcome is 
the Almond Alliance of California, 
which argued that insects have no 
legal protection in the state, even 
when endangered. Is it a mixed 
metaphor too far to suggest the 
alliance now has egg on its face? 


Judge not 


No sooner did reader Philippa 
Sandall call for a means to describe 
people who expound on matters 
from a position of ignorance 

(4 June), than our friend Anthony 
Tasgal leapt into the fray with 
“ultracrepidarian”. 

According to Pliny the Elder, in the 
4th century BC, the painter Apelles 
of Kos invented the customer 
survey. Hidden behind his paintings, 
he would listen to the comments of 
potential customers. After a passing 
cobbler remarked on a figure’s poorly 
rendered sandal, Apelles made 
amendments. The cobbler passed 
by again and complained about the 
figure’s leg. Apelles realised what 
a horror he had visited upon the 
world, and snarled: “Ne sutor ultra 
crepidam iudicaret" (a cobbler 
shouldn't judge beyond the shoe). 

In 1819, William Hazlitt coined 
the word “ultracrepidarian” to 
tick off critic William Gifford for 
his cluelessness. 

Crouched in the shadows behind 
60-plus years of back copies of New 
Scientist, Feedback welcomes all 
comments and observations. ! 


Prices and delivery time frames may be subject to change, please see our website for most up to 
date information. See website for delivery areas. Offers end 18 June at midday. 


UNMISSABLE OFFERS ON SPRING RATTAN _ | RELAX WITH LOUNGE SET 


Step stylishly into spring with the fabulous Petworth rattan set. |t's crafted from Crafted from weather-resistant PE 
weatherproof woven PE rattan and comprises a sofa in two sections, a glass topped dining rattan with sturdy aluminium frames 
table and three extra ottoman stools, all with water resistant cushions. Can easily be stored | and exclusive to Alison at Home, the 
if required, but can also be left outside. Normally priced at £1,395 for the complete set in | Salisbury Rattan Set is currently 


the pictured grey or brown, this Alison at Home exclusive is currently available with a Ero decmact cuttin the mies 


massive £400 discount, plus a free cover and delivery, cutting the price to just £995! from £1,245 to £995 in the pictured 
brown or grey, plus a free cover 
Visit alisonathome.com/press to place an order. T&Cs apply. Code: PETO1. and free delivery. Comprising a 


corner sofa, footstool and a tempered 
glass-topped coffee table, plus 
chunky cushions, this set is perfect 
for all occasions - from family drinks 
outside to barbecues with friends. 

It's weatherproof too, so can be left 
outside all-year-round. 


Visit alisonathome.com/press to 
order. T&Cs apply. Code: SALO2. 


REGAL ARMCHAIR AND FOOTSTOOL SET 


Instantly transform any room with the stylish aq x 
Motcomb accent armchair, complete with ’ 
comfy footstool and scatter cushion. This isa 

classic wingback design, perfect forsittingback 
and relaxing. The chair and matching footstool 
have elegant woaden legs and come witha 
supportive matching cushion. Upholstered in 
durable woo! effect fabric and also featuring 

a padded seat and cushioned backrest, the 
Motcomb can be used as part of a living room 
arrangement or as an accent piece around the 
house. Normally £475, it’s on limited offer for 
just £395 in beige, tartan, duck ege blue, mustard 
and this eye-catching shade of grey (pictured). 


Visit alisonathome.com/press. Product code: 
MOTCOMB, T&Cs apply. In stock now. 


A SHADY SPOT SUPERB VALUE ON WALL RACK 


Make a statement while relaxing in 
the shaded comfort of the Fairleigh 
Arbour. Suitable for all types of 
weather, this comfortable arbour 
boasts a diamond trellis back and 
sides with a charming arch top, 
under-seat storage, a slatted back 
and comfy waterproof cushion 

in your choice of stone or green. 

It's crafted from pressure-treated 
timber and measures a spacious 
H199.5 x W157 x D67cm. Yours for 
just £445 plus free delivery. 


The Kempton wall rack adds 
charm and character in spades 
whilst also offering hardworking 
storage to any home interior. With 
four storage compartments and 
four hanging hooks it is sure to be 
a useful addition to any hallway or 
utility room, and measures H34 

x W92 x D1i7em. It's incredible 
value too, having been made 
available for just £65 inthe 
pictured oak or grey. Also available 
is the matching storage bench. 


Visit alisonathome.com/press 
Go to alisonathome.com/press. Z4- to place an order. T&Cs apply. 
09654. T&Cs apply. Code: KEMWRK. Delivery £15, 


MIRROR, MIRROR PERFECT BENCH 


Priced at £265, this gorgeous H140 x qi P Treat yourself and welcome in 
W65cm Monet Mirror has been delicately ; ar the spring with the handsome 
crafted from metal in a rustic, black finish, Harrogate classic wooden bench. 
and is suitable for all weather types Handmade by a family firm in the 
thanks to a frost-protected finish. Giving UK from Scandinavian Redwood, 
the illusion of space, the Monet will add the Harrogate has a weather- 
charm and mystery to your spring garden, resistant finish and is priced at 
Delivered for free straight to your door £295 for a two-seater and £345 
Via a specialist mirror courier and looks for the pictured three-seater. 
fabulous either mounted (via holes on the Arrives fully assembled on a pallet 
back) or free-standing. Also available in in an ideal size of W127/157 x 


large (H160 x W75cm) for £375, H91cmx Dé2cm. 
Visit alisonathome.com/press to order. Visit alisonathome.com/press. 
T&Cs apply. Code: GMA017. In stock with Product code: DR12. T&Cs 
immediate delivery. apply. 


SPEEDMASTER MOONWATCH 


In July 1969, the Speedmaster earned its nickname when it became the first watch 


worn on the moon, and in 1970, it went above all expectations when it helped 


guide the crew of the crippled Apollo 13 mission back to safety. Updated today 
as a Co-Axial Master Chronometer, the iconic Moonwatch is now tested and 


certified at the highest level by the Swiss Federal Institute of Metrology (METAS) - 


OMEGA 


